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Armstrong 
Trim and Fit "floors. 
A do-it-yourselfer’s 
dream. 






1 G paper paflftin 
of me eocm 



2 Trance? srie pattern 

r&w llod r 



3 Trim ll —ice 3 
be^uFiful fit 



Even if you've never insidiiaci a $h£et vinyl rkxir 
before. the new Armstrong Trim snr) Fit system makes 
it easy to do yoursetf Ana do n rigtri 1 The Trim and 
Rt Kil Mas everything you need, including simple step- 
by-step directions 

The only hard pad rs deciding which Trim ana 

Rt floor lo choose, Because there are so many to 
cnoose from More than 170 patterns and colors. A 
variety of performance features like no-wax and cush- 
ioned comfort And there's a Trim and Rt floor to fil 
most any budget. 

Once you've made up your mind, the rest is easy. 
tt‘s truly a do-il-y ourself er's dream— come ime f 

For tree literature, call toll-free 800-233-3323 
(in Pa. BOO- 732-004 3) 
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Loads of fun 



As you con see you con hove o lot 
of fun in your Volkswagen Pickup. 

Or if you unload the fun? 

You con hove 1,000 pounds of 
almost anything in your Volkswagen 
Pickup, 

Because we built it with a sturdy 
unitized body surrounding o tough 



double-walled bed. 

But with all that 'left can it still be 
fun to drive? 

Yes 

You see we also ouilf it with front- 
wheel drive, independent MocPher- 
son front struts, and o dual diagonal 
braking system, 



This one 




Not to mention VW's fuel -injected 
overhead cam engine that can take 
this pickup from 0 to 50 in just 8.8 
seconds. 

Which means on top of every- 
thing else it gives you something you 
usually don't get in o pickup. 

Pickup. 



Nothing else is a Volkswagen. 





Warning; The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous 10 Your Health. 
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On the cover 

Though the radical l.nss oi 
is Fuselage we*b drawn mor& 
lhan two decades ago. me 
SR - 71 'Blackbird strategic 
reconnaissance a-rciafi itiK 
looks like sofTiethcng out ol 
science Itctkn And over 
i ’’□L.biE spots !:ke £l Saivaaor 
and the Falkland? is games 
on intelligence unmaichea 
by anylhing e'se nov- i tying 
On paga 7 G ^eao how ifts 
rEmarkablE plane was Cteve^opeo 
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tt s me one you need for nigh rpm protec- 
tion format precision engineered C 3 r cf yours 
Pennzoil GT Performance Motor Oil nas 
friction reducers to help an engine run easy 
increase its efficiency A product of our long 
on -crack experience, mis one s the one for your 
nign performance nign revving engine 
Pennzoil CT Performance Motor Oil 
Protection Quality Efficiency 
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IF WHAT YOU’RE PAINTING 
ISN’T ORDINARY 
WHY SHOULD YOUR PAiNTBE? 




Your father gave you that wagon for your fifth birthday. 
Now it’s your turn to pass it on. 

Any spray paint could make it 
red again. If that's all you wanted. 

But Rust-Oleum, wi th an average 
of 50% more protective ingredients 
than its nearest competitor, can do more. 

Its protective formula not only 
prevents rust, it also gives metal better 

protection from chipping, peeling and Q HUST” OLEUM 
fading than other spray paints. corpo rati O N 

Something you might want to think about next time 
you’re painting something you care very much about. 

ANY METAL WORTH PAINTING, IS WORTH PROTECTING. 










LETTERS 

TO THE EDITOR 



Who was realty first? 

I just recently had an opportunity to 
read your December '%} issue and 
became intrigued hy the article Was 
Whitehead First ? (page tiS). We New 
Zealanders have our own aviation 
hero d Richard Pearse p who also 
achieved powered flight before the 
Wright Brothers. 

According to published accounts, 
Pear&emade his flight at South Can- 
terbury in March I £03, predating 
the Wrights' feat at Kitty Hawk by 
nine months In fact, Pearse is offi- 
cially recognized as the first man to 
fly in a new book, Jane’s History of 
Ftiffht, by John Taylor, editor of the 
authoritative Ja Tie's Ali the World's 
Aircraft. 

t realize^ however* that much 
depends on how' you define powered 
flight. Pearse himself was disap- 
pointed hy his lack of control caus- 
ing his short flight to end in a gorse 
bush. As a result, he apparently nev- 
er claimed to have achieved true 
'"sustained and controlled" flight. In 
this respect, the Wright Brothers 
certainly must remain the undis- 
puted fathers of aviation — but Rich- 
ard Fearse deserves a place in histo- 
ry, too. 

PETER Mr CULLY 
AUCKLAND, NEW ZEALAND 

We agree: thanks for this fascinat- 
ing sidelight on a question that mag 
never be truly settled. 

Telling it like It is 

I'd like to compliment you on your 
new series on gas-saving devices 
called High Mileage Files, starting 
with your December p dl issue [8 
Aerodynamic Device s For Better 
MPG, page 77), 1 appreciate this kind 
of reporting because it not only 
describes each gadget, but discusses 
its efficiency and payback period. 
This really helps. 

KENNETH MARK* 
ANTWERP, OHIO 

Thanks for the kind tuordx, For 
those who mug have missed it. we 
foot a look at Holley*# jicr 1 Z system 
last month fNcw Carburetor And 
Manifold Yield Better MFC, page 58 * 
June * 82 ). We'll have more in this 
series in upcoming 

Updating FNTs pedal car 

Here's a photo (upper right) of the 
pedal car my son and J built from 
your plans (Build The GT-&: PM's 



G ra t td Tourer Farfl'Yea f -OW« + page 
124, June T S0L The only change I 
made was to use 20-inch bike wheels 
in place of solid ones to give the car a 
classic wire-wheel look. The plans 
were easy to follow, and the car ped- 
als quite easily, even up slight 
grades* 

RICHARD VANOEFtNOQT 
PETERSBURG. IV- YA, 

Thought you might like to see 
another version of your pedal car 




Above: PM’a GTS pedal car bulk by reader 
VanderNool. Below: Powered varston by 
reader Moore uses 1 2-volt Alerter motor 
driving ring gear mourned on rear affto. 




4 photo above) that 1 built for my 
granddaughter. Because it had to be 
used on rough terrain, 1 powered it 
with a 12-volt starter motor. The 
motor drives an old flywheel ring 
gear mounted on the rear axie. 

The battery is safely hidden under 
the seat, and a sheet-metal guard 
keep^ fingers and clothing out of the 
gear teeth. The car runs at a brisk 
walk and was a fun project, well 
received by all the neigborhood kids. 
Thanks. 

DONALD N. MOORE 
HOULSUO. WASH. 

J on kuffc did o great job a r^zd the 



motor drive is a clever idea. For oth- 
ers m-Ao he in t crest edi plans for 
bu i Id i ng t h e <i l w -8 a re $6 from Stc ve w- 
son Publications, Bor 5&i, Del Mar , 
Calif. 9201&. 

Also see next month's PM fora new 
variation on this popular pedal car , 
It' s a mini delivery t-riu that can be 
converted quickly into a roadster or 
diuup truck to suit a youngster*# 
cha ugi ng fa n cy. 

Are fuel meters practical? 

1 greatly enjoyed! Robin Nelson's 
article Eight Days Oji Stra ight Alco- 
hol ipage 89, Apr. "#2). I particularly 
noted his mention of the Holds fuel- 
flow meters used by the rally partic- 
ipants. 

Since proper driving technique is 
so important to fuel economy, I've 
been wanting to install a similar fuel 
meter in my own car. Would the Bai- 
du meters be practical for at) of us to 
use? 

CAKL L KERNS 
NASHUA. N H- 

Author Nelson replies ; The Halda 
meters Here lent fa the participants. 
They are intended prima rily for use 
by large commercial fleets and are 
neither comjmct nor inexpensive. 
Unfortunately* in the experience of 
PM's auto editors, reliable fuel-flow 
meters are not available for a price 
most of us would want to pay (under 
$500). All those we’ve tested malfunc- 
tioned or proved inaccu rate within a 
short time . 

A driving computer made by Zem- 
ca Inc. (12907 Alcoxta Bird.* San 
Ramon* Calif. 94599) gave somewhat 
better service than ofAers. Interested 
readers might wish to contact the 
company for information on current 
models and prices. 

From England, with lave 

As avid readers of PM, we'd like you 
to know how much we enjoy your 
fine magazine We have nothing like 
it here in England, but are fortunate 
in having a daughter in Canada who 
sends it to ur. 

(Mr. find MntT. N. SIMPSON 
SURBITON, SURREY, ENGLAND 

We're glad you like it. While PM is 
not distributed abroad, it is available 
anywhere in the world through sub- 
scription. The Overseas pnee is 
$27,97 per year. Address orders to 
Popular Mechanics,. Box 1Q0GA, Des 
Moines, Iowa 50850, m 
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Cessna will make you 
a pilot (or $2,990. 





Guaranteed 



Cessna Flight Plan., .for every- 
one who's ever considered be- 
coming a pilot. Your Cessna 
Flight Flan covers everything 
you need to learn to meet the 
qualifications for a private pilot's 
license. 

And for the first time, at par- 
ticipating Cessna Pilot Centers, 
you have the advantage of a 
standard, nationwide price. So 
you know at the start what it 
will cost. $2,990* 

Bankcard f inancing. You'll 
probably find your finan- 
cing right in your billfold, 
because every participat- 
ing Cessna Pilot Center is 
ready to accept your VISA 
MasterCard. 

But whether you choose the 
convenience of nankcard finan- 
cing or cash, you'll still pay as 
you go. 

Because your Cessna Right 
Plan is designed to allow you to 
pay in easy increments from 
first solo to final check ride. 
Just $365 to start, and $375 as 
you complete each segment of 




or 



your training. Each payment 
may be charged to your VISA 
or MasterCard and financed, 
just like any other bankcard 
purchase. 

Quality Training. Your Cessna 
Pilot Center System assures you 
of the finest flight training at any 
one of the more than 800 Cessna 
Pilot Centers throughout the 
U.S. It is a program which total- 
ly integrates the airplane 
with the study materials.., 
teaching you what you 
need to know, when you 
need to know it. 

The CPC Svstem pro- 
duces better pilots, in Less 
time, and currently trains over 
30,000 people each year 
Lifetime Investment. In today's 
fast-paced world, the ability to 
be where you need to be, quick- 
ly and efficiently, is becoming 
increasingly important. 

So a Cessna Flight Plan is 
an investment in yourself. Be- 
cause once you have your pilot's 
license, you have it forever 
Whether you use it for busi- 



ness or pleasure travel, or plan a 
career in aviation, your license 
will continue to pay dividends. 
Open your Cessna 'Flight Plan. 
Call this toll-free number for 
an information packet and the 
name of your nearest partiri- 

f a ting Cessna Pilot Center 
-800-835-0025 (in Kansas 
1-800-362-0356). Or fill out 
and mail the coupon. We'll see 
that you receive complete infor- 
mation including the name of 
your nearest participating Pilot 
Center. 
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Yd, ho, ho computing 

They say that imitation is the sin- 
ce rest form of flattery — but some 
people in the computing industry 
feel that copying software is the 
next best thing to mimier. The copy- 
ing of software, often referred to as 
piracy, has become a widespread 
practice- 

Inf&tvarld, an influential weekly 
tabloid which is devoted to micro- 
computers, recently featured a 
bright* blood-red cover emblazoned 
with a white skull and crossbones. 
Obviously, the computing communi- 
ty is somewhat disturbed. 

Let's say that you buy a game on 
floppy disc for your Apple !L Your 
friend asks you for a copy. If the 
game is on an unprotected disc P 
copying it is child's play. So, you 
make a free copy: you>o what I 
would call a pirate in the third 
degree. 

Then, suppose you go to a comput- 
er dub meeting and 50 people want 
copies. You make them and give 
them away— now you're into piracy 
in the second degree. 

Next meeting, you realize that the 
cost of last month's discs (blanks! set 
you back almost $100. This time, you 
charge just a couple dollars for the 
program copies to “cover your 
Costa.*' Now you're into first degree 
piracy. 

Finally, let's assume that all your 
moral principles have vanished in a 
welter of situational ethics. At the 
next meeting* you announce. “This 
program sells for $40 and I'll make 
copies for $25.*' Now you have grad- 
uated to Pirate Grand Master! 

All of the above situations have 
one thing in common: the making of 
copies of software, from which nei- 
ther the programmer nor the legal 
manufacturer derives any profit. 

To combat this, many manufac- 
turers have taken to specially encod- 
ing their software. These “copy-pro- 
tected discs" cannot be copied using 
just a bare computer and its usual 
Copying software. 

However* many consumers feel 
that they should have the right to 
make backup copies for themselves, 
Suppose* for instance, that your cat 
sits on your favorite game. If you 
don't have a backup, it may be a few 
weeks’ wait and a $5 fee for a 
replacement (if you remembered to 
send in your warranty card)- Or— 
even worse — what if your ex-wife 
sneaks in and uses her nail clippers 
on your company's payroll program. 
(Nut only will this result in a delay* 



Crimp your style 

II used to be mat only TV repairmen and pro- 
fessional anlenna jnglaJlers had lo be con- 
cerned wiih iha F-59 connector (shown 
above). Bui nowadays wtih the advent of the 
home videotape recorder— and more people 
installing llieir awn aitfinn&s — ibis has sud- 
denly becotne an important connector. 



but, perhaps, a large charge for 
another disc.) 

Picked ock 

The law states that the user of a 
program is entitled to make backup 
copies, /or personal use onlp r if he 
(or she) can figure out how + There 
are now all sorts of copy programs 
with which you can attack a copy- 
protected disc. 

[ have been using one such copy 
program, called Back It Up II, from 
Sensible Software, and have found it 
easy to use. 

It has a “decode" option, so that it 
will automatically decode many of 
the protected discs. In fact* this pro- 
gram is a real champ at decoding 
without using any kind of special 
techniques. 

But for many programs, you still 
have to investigate the software and 
“change parameters" to break the 
code. Lists of current software pa- 
rameter changes are available from 
many computer dubs, as well as on 
national computer networks (such 
as Micronet's Apple Users Group)- 

Back It Up II is probably the first 
in a new generation of "automatic" 
programs to copy software (though 
such a program often requires much 
work on the code breaker's part). It's 
obvious that copy protection is not 
really working. 



Wo prefer the F-5&A slyte. which can ba 
crimped onto a cable as the artwofk details. Bui 
please, don't comp with pliers, or— worse— 
hammer the conneclor to death Instead* you 
should Irvesi in a good crimping scol, like the 
one shown. It wll give you a neaie* and more 
reliable connection. 



Pirated futures 

With programs like Back It Up, 
almost anyone can now get around 
copy protection. And this has been 
causing quite a stir. 

Software vendors complain that 
people who wouldn't steal an apple 
from a grocery will go to a friend 
house and copy, for instance, a few 
thousand dollars' worth of Apple 
program s. 

But many consumers maintain 
that the copy-protection -c rack i ug 
programs are necce&sar y so they can 
back up— and count on — important 
programs they have bought. 

The controversy seems to be 
reaching a boiling point now, with a 
few cases threatening to go to legal 
action. It shouldn't be long before 
the word "pirate" starts appearing 
in national new? reports. Shades of 
the lSth century high seas! M 
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BALM SAVERS ENDORSES SOLOfUX 




“Soloflex is the best designed, best built, and best 
performing weightlifting tool on the market. You 
can take my word on it. Better yet t call for the free 
brochure/* 




Pro Football Hall of Fame 



For a free Soloflex® brochure call 1-800' 453-9000 

or write Soloflex. Hillsboro, Oregon 97123 
24 traditional barbell, pulldown and freebody stations. $495,00 






Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health, 






ULTRA LIGHTS; 4 mg. 'W, 0,4 mg, meow. 

LIGHTS 11 mg, >r 0.9 mg.nimne. 

KING; IS mg, "tar", 1.1 mg. nicotine, av„ per pgareue. FTC Repori OFC '91 




ALL OUTDOORS 

Expedition camera he used with just one hand. They're 

We had arrived by night flight a I excellent back-up cameras. 1 was 
Bogota, Colombia, flown on over the told, but I noticed these top proa 
crest of the Andes, and now, after a were using them all the time when 
run down the Rio Vaupea in a dug- lens changes were not necessary. We 
out canoe, were hiking along a path then ran some testa with both mod- 
through the Amazonas jungle near els and also got excellent results, 
the famous El Dorado Ashing camp. For outdoorsmea, the Olympus XA 
The high noon sun of the equator series is certainly a new on-the-go 
flicked through thick branches as a camera to consider, 
baseball-si zed beetle ambled out in 
front of us* Travel alarm 



We stopped to watch while noted 
naturalist George Harrison of PM's 
companion publication! Sports 




Palm-itaod Olympus XA pockt easily, and 
the sliding cover opens to expose wide- 
angle lent for sharp 35-mm shots. 



Afield, set up his tripod, Only a true 
professional would have carried one 
all the way here to be sure that each 
photo was razor sharp. On it* he 
mounted hh light Olympus QM-10 
35-mm while the rest of us took pic- 
tures qf him and his beetle model 
with our assorted equipment. Later, 
we sat around a palm-roofed patio 
discussing insects, fishing, and the 
perfect camera to take afield. 

The camera has to be strong, we 
agreed, but not heavy. Ideally, it 
Would be pocket size, with a sharp 
lens, fast shutter, built-in meter and 
flash, constructed to ward off travel 
hazards. There was no such com era, 
we decided, so the only solution is to 
carry several cameras- 

But a number of months later, sev- 
eral of the same outdoor writers 
gathered to explore the great hunt- 
ing and fishing around Pierre, S-D. 
This time Homei-Circle* Bud Leavitt 
and Howard Blackwood were all 
using Olympus XA and XA-2 cam- 
eras, the compact little pocket mod- 
els with the sliding, clam-shell lens 
covers. Pictures, they reported, 
were sharp enough for big enlarge- 
ments, Flash was particularly easy 
to attach. The miniature units 
proved small and light enough for 
any pocket or tackle box and could 



Most smart horns s now have smoke 
and fire detectors* But not many 
vacationers think to pack one for 
hanging in a tenL cabin or recre- 
ational vehicle when campfires, lan- 
terns and camp stoves pose a real 
hazard. 

Now. Viking Industries! 475 Tuck- 
shoe Rd.* Yonkers, N.Y. 10710, has 
assembled what it calls its Viking 
Home and Travel Security Kit* lt p s 
in a neat case that’s ready to go, and 




Fire alarm, burglar Intrusion warning, floati- 
ng ht and whittle ere fitted In the handy 
Viking Home and Travel Security Kft. 



includes the smoke detector with 
test button and we&k-battery signal r 
plus a hanger to hook it on any door. 
Hut there is also an anti-intrusion 
alarm, a wedge-shaped device that is 
did into the bottom crack of a door, 
or can be triggered with a lath 
across the entrance to o tent, and 
aound* off loudly if anyone tries to 
open the door or walk in, The ?35 kit 
also Supplies a small flashlight, 
whistle and review booklet for es- 
caping hotel fire a. Packing along the 
small kit seems very worthwhile for 
the added peace of mind. 

More for the money 

Outdoor sports have always been 
among the most inexpensive forms 
of recreation, but now there are 
some additional ways to save. For 
fitting out on a budget. TAB Books. 
Blue Ridge Summit, Pa. 1721 4. has a 



new, large-format $14,95 paperback 
that telle in detail how to make your 
own clothing and sleeping bag, tents 
and backpacks, canoe and bicycle 
bags, even a super stainless sierra 
cup and cooker. The book is called 
How To Moke Your Own Lightweight 
Camping & Hiking Gear, by Vick 
Hines, and is also worth having as a 
manual for making repairs in the 
field, A good discussion of the latest 
materials and sources is included. 

Additional useful books from TAB 
are How To Make Fowr Own Knives, 
How And Where To Prospect For 
Gold, The Complete Handbook Of 
F^eathercrafting, The Complete Step- 
By-Step Boat Repair And Restora- 
tion Handbook, and How To Build 
Fo^r Own Log Cabin From 
Scratch r 

If building a log cabin seems like a 
major project to start from aerate h 
from a book, Minnesota Trail bound, 
3544 Grand Ave., Minneapolis, 
Minn. 55408, sponsors 10-day log 
construction courses at a logging 
camp on the edge of the Boundary 
Waters Canoe Area, near Ely, Minn. 
Timber felling, chain-sawing, wood 
selection, hoisting methods, notch- 
ing and grooving, and other skills 
are taught as a log building is actu- 
ally constructed. 

Kits give the craftsman on a bud- 
get a head start. Frostline Kits, at 
Frostlirie Circle, Denver, Colon 
80241, has a wide variety of outdoor 
clothing, while Country Waya t 16235 
Minnetonka Blvd., Minnetonka, 
Minn. 55343* offers new kits for 
boats, birds and banjos. Assemble or 
carve your own mallard, dulcimer or 
rowing shell. 



Be the f I rat 

Not every backpacker on your block 
is likely to have his own solar bat- 
tery charger strapped atop his bed 
roll* but you can get your SunCharg- 
er from The Yak Works, 2030 West- 
lake Ave M Seattle, Wash. 98121, for 
about $3L It’ll keep flashlight or 
radio batteries ready* W 



WITH 
BILL 
McKEQWN 
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NOW FIRESTONE LIGHT TRUCK RAMALS 
COME WITH A SPECIAL BONUS: 
COLEMAN CAMPING GEAR. 




Here's a deal so good no true outdoorsman can pass 
it by. 

It starts with the Firestone line of steel belted light 
truck rndials ATX," the one that's been winning big 
in off road racing; Steeltex,'" Our tough all-position light 
truck radial; and the St ee It ex Radial Town & Country" 1 
with its special deep biting traction tread 

And now, for a limited time, with each 
one you buy, we'll give you a coupon good for 
a special super saver's discount on your 
choice of a Coleman ' portable air compressor, 
cooler, stove, or lantern 

To be sure you don't miss out on this 
great offer, get the details now at your 
participating Firestone tire retailer He's got 
the tires to get you to that special spot. Plus 
the Coleman camping gear to help you 
enjoy it more. 

Coleman Inf tote- AH' Portable Air Compressor 
$29 33 plus shipping and handling 
Cotoman “Lunch Pack™ Confer 
$ 10,47 plus shipping and handling 
Cotoman Deluxe 2 Burner Stove 
$35. 9 J plus shipping and handling 
Coleman Double Mantle Lantern 
$28.60 plus shipping and handling 






IMPORTS&MOTORSPORTS 




Cars German style 

German automakers seem to know 
exactly how a car .should look. 
That's why we f and the Jap a- 
nese, have been copying them 
like crazy. We're all familiar Mr 
with Ford's models that are wk 
Mercedes look-alikes; Hon- 
da's adaptation of teutonic w 
styling and p going back to the Bl] 
mid-^Qg, Chrysler'* imitation 
of Volkswagen's front- wheel- ¥ 

drive economy car: The Omni % 

and Horizon still appear to be 
chromed Rabbits* 

During the last decade, the cars of 
Mercedes-Benz, BMW, Porsche, 
Audi and Volkswagen have had an 
extraordinary influence on the 
shape of the modern motorcar (even 
though we know that some of these 
m anufact u re r s occasion a I ly e n I ist 
the services of so uth-of-the -border 
stylists like Giugiaro). So we keep a 
special eye peeled for anything new 



PW nr* 

Vftrk gi^hrenB^f-gHr 



from Germany. 



Mini Mercedes 



illustrations and spy photo give you 







This is the year Mercedes-Benz will 
introduce its long-awaited W201, the 
corporate code number by which the 
car has been known up until now. 
While artist Mark Stehrenberger 
was putting the last brush strokes 
on his concept of the car as gleaned 
from early information, prototypes 
were spotted in Scandinavia un- 
dergoing winter testing. The two 



an excellent idea of how the Mer- 
cedes 100E will look when intro- 
duced this fall in Europe (and here, 
sometime in "83, as a 1934 model). 
Initially, the mini Mercedes will be 
powered by a fuel-injected, 1,945-ec, 
ohc Four from which it takes its 
190E designation^. 9 liters and E for 
the German word for fuel injection: 
einnpritzung). Later, other power- 
plants will be available, including 
four- and five-cylinder diesels. 

Esti mates are that the 190E four- 
door will weigh in at an extraordi- 
narily light 2,259 pounds, and be 
roughly 175 inches overall, which 
scales it dose to BMW’s 320i. Like all 
its big brothers, the 190E has rear- 
wheel drive, and it’s expected to be 
every bit as luxurious as the larger 
cars. The price, we guesa, 
will be a shade un- 
der £20,000. 



Prototype of the Mercedes i90E h as seen In an unofficial photo, matches up 
closely to 1 1 lustration. The four-door, nwd sedan will be Introduced In Europe this fall 
as an P A3 model, tt'll be about 175 In. overall and 2,250 pounds- Initially, ear will 
vnount a l.frJfeer gas Four; later, a new family of diesels will be available for the mint 



VW Polo Coupe 



r 




New Polo Coupe loins wagon-bach model. 



Volkswagen's wagondike little Polo 
(see Imparts & Matarsporin, page 12 h 
Oct '81), a car that's not sold here, is 
one of the world's great basic cars. 
You can leave it an economical and 
practical box on wheels as it comes 
fresh from the factory, or transform 
it into a really racy rascal, as is 
being done by several of the top Ger- 
man customizing shops. Now there's 
a Coupe version that's, well . * . okay, 
but to me it doesn't have the same 
magic* We T ll watch and sec if German 
buyers feel the same way. HI 



By BILL 
HARTBORD 
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with membership 



Pearl Harbor! 1 9 ships sunk or damaged,.. 
2.300 dead , a date lhatwill live in infamy. 

Was it necessary? Did F.D.R. know in advance 
That Japanese carriers were approaching? 
John Toland, dean of World War II history, 
provides the startling answers. 

408 pages - 75 action-packed photographs. 
St 7 , 95 in publisher's edition 1 . 
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WITH MEMBERSHIP 

Plus2giant 
full-color maps FREE! 



D*fft Fft-204, Garden City, N. V 11530 
Ptease accept my application lor membership m the 
M litary Book Club and send me ine 3 Docks whose 
numbers I aiavt printed m Ihe foraes betow Bill me 
enty 'Me plus shipping and handling I ifrierstand 
fait I need buy onft 4 more books at regutir low Club 
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OIL 

LEAKS? 

DRIVEWAY AND GARAGE 
FLOOR OIL STAINS ARE 
MESSY AND DOWNRIGHT 
DANGEROUS!!; 

Thousands of car owners 
nave soivec tnis problem 
bv using wynn s Engine 
stop- Leak 

Wynn s Engine Stop-teak 
is a special mens of 
chemicals designed to 
help correct external 
engine oil leaks resulting 
from dry or shrunken 
rubber seals gaskets. 

0 rings etc 



Time tested .mo i 
worm wiae 



ieti 



rtk-nrii Engine Sc^kp if** 
it imaging tStKCum -Vug *rd part rhalm 
WyM0 1> Efrnpwi Fuliflrrgn C* SS*3 1 
*iTH Iti ttir^igMiStJt th# w^ig 



NOTES 
FROM THE 
EDITOR 



F or someone who claims to scars easily, PM Boating Editor Bill 
McKeown puts on a good show when he gets his hands on high- 
powered boats. This month, for instance, he reports on a test he made 
of the world's largest outboard engine [page fiSh 
Hill admits that he did "ease back" a bit when he hit an indicated 110 
mph. But even at that, he kept on at 100 mph — still a brisk pace! 

The speed test was far from a first-time experience for Bill. Driving 
with Jim Wynne, twotime world offshore champion* he has competed 
in seven consecutive Miami- Nassau power boat marathons, as well as 
three Cowes-Torquay English Channel classics. In those events, he 
drove as a member of the Volvo Penta and Don Aronow factory teams. 
Bill has also driven in endurance contests against the likes of inter- 
national drivers Sam Griffith .Torn my Sop with, Dick Bertram, Sir Max 
Aiken and Count Agnelli. Out of these events came such developments 
as deep-V hulls and Jim Wynne's first sterndrive. 

Bill cites as one of his most memorable boating trips an Atlantic 



PMi ill MctiMwn [In 
tha cockpit) receives a 
final checkout from 
Jfmtw McConnell, lop 
Outboard Marlnt teal 
and factory racing 
teem driver. Among 
McConnell s boat-roc- 

lug accomplishments 

is the setting of three 
new world speed 
record s on ihree owv 
»cutlv* weekends. 

crossing by diesel from Stockholm to Miami via England, Portugal, 
Africa and Antigua, It was during the trip* he claims, that he decided 
to become a boating editor. 

-it's got to be a more important job than any other," he says, lH be- 
cause there's limply a lot more water than anything else on Earth/' 

I can't remember when we've presented such disparate examples of 
American technology as we have in this issue* On page M we have 
contributor Richard Derape woLffs instructions for building a New 
England stone fence, and an page 70 you'll find Clarence Johnson's 
story on how he built the worlds Fastest airplane. In their areas, the 
products are superlative: No fence will outlast a atone fence, and no 
airplane outfl.es the Blackbird 

The airplane, incidentally, has become an international "figure" of 
late because cf its surveillance abilities. Back in 19fil p the Blackbird 
was given a certain recognition by North Korean ground forces, who 
launched a missile at one land missedb They perhaps were acknowl- 
edging its ability to photograph 100,000 square miles every hour. 

Today's New Englanders might say it takes good airplanes, as well 
as good fences, to make good neighbors, M 
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1982 J2000 

Pom roc has charged- up its fantastic 
J2000 with a newly avarlobie 
I e I >ter, overhead cam 4-cylmder 
engine wrlh Electronic Fuel injection f 
A product of advanced tech 
rtology and our unwavering love of 
driving, this efficient little beauty 
delivers the tough and responsive 
performance you need, with free- 
brea thing e^dt ament you can feet 1 * 
Pontiac's fun new overhead cam 
J2Q0Q 1 Economy with a kicP 1 



THE DRIVER'S CAR 

The makings of q sports machine 
- 1 8 liter overhead cam engine 
wrth Electronic Fuel Injection, 
requires avail auto trans 

* Front wheel drive 

* MacPhcrson from si rut 1 . 

■ Rock and [union dijonng 

* Power Irani rjiv. brakes 



{ . ‘ ■ jpf. I r ip ore N I ,i 1 N vir r 

■VI H’.V l FbT @ F PA FS 7 MFC", 

WrlikV.ir rm ■ nn|4llhTiftil^1 nr [.if • wusf 

■.h 'r-r i Kj I.J -,i ■ 1 i it ; ■ : ", n | t^n , >-?ii 

^iHl* ttKiy i ill • ■ ■ U -f f .ni-Ln i> ; ■ [---ii 

i li-.lTn I- -■ ■ wi crl I' h'-i Ai'li :?Mi diwny iii h- j ; i Imwi 
C ull 1 >i i in j 1 1 1 M ■ -u : :■ l| ■ u:<JmK 
4 1 HWt F^T @>PA F ST MfG 

,i ■■ k i|. I-, , : ■ ■ ■ -, |i [ . ■ ’ ■ II 

I Mji’ii |_M -..xJu-Li ■. l h ■■■ i .M GM HM 

Hi.i-|.:i' ul> 1 ' ii " ■ "• I I I, |'%-d Ull‘ 

wnrldwtd*? ~ T "- v d.n 
r i-kv.iU ' 1 r.v iHorunt 



I OHC ■ FUEL INJECTiOH I 



PONTIA f NOW THE EXCITEMENT REALLY BEGINS 






APPLIANCE CUNK 

QUESnONS ANSWERED 



Corrections 

Several observant readers caught 
some slips in the February p 82 Appli- 
ance Clinic (page 48)* I'd like to set 
the record straight. 

In “Stagnant Water," Harold Fa 
teley wrote that his nonsuds Ken- 
more washer emits an odor of stag- 
nant water. There should be a drain 




WaUf remflJm Inalde thfl trap \a prevent 
any ww gas from entering the batemenl- 



trap in the plum bing. as shown here, 
to prevent sewer gases from enter- 
ing the building. Another possible 
cause of the odor might be a buildup 
of some type of residue on the inside 
of the outer tub. 

In “Dry Cycle Not Drying/* J. 
Westheimer had a problem with his 
KitchenAid dishwasher, model KDS 
1?A. The dishes weren't hot when 
the cycle was over and the door was 
opened. The fan seemed to be work- 
mg. 

I suggest that you make sure the 
hot-water temperature at the dish- 
washer is M0 C to 160° F. Then check 
to make sure that the current is 
reaching the dryer heating element 
(during the dry period on the timer). 
If no current is reaching the ele- 
ment, check for a faulty energy-sav- 
er switch on the door panel or possi- 
bly a bad timer contact. If current is 
reaching the element through the 
thermal protector* which is in series 
with the element, the heating ele- 
ment is probably defective. 

To check for continuity across the 
heater, turn off the power. Discon- 
nect both wires to the element. Place 
a volt/ohmmeter across the heater 
element. Set the meter to the R x 1 
or R x to scale. If you get no reading, 
the heater is defective and should be 
replaced. The thermal protector 
(button thermostat) can also be 
checked in the same manner for con- 
tinuity. 



Frozen debris 

I'm attempting to clean the freezer 
compartment of my Sears Coldspot 
refrigerator model No. 

But I can't remove the floor grate in 
the freezer compartment* IV# fas- 
tened down with removable screws, 
but I can't pry it tp, evfn after the 
screws are removed. Debris has 
dropped through the grate holes and 
made an underlying mess. How do I 
remove the grate?— Robert A. Grace. 
St. Joseph. Mick. 

To remove the floor grate on your 
model rcfrigeratoi, remove the two- 
piece breaker trim from the freezer 
compartment to get at two hidden 
screws which are under the trim. 
They hold the bottom. 

First, unplug the refrigerator. 
Next, remove everything from the 
freezer compartment. Pull off the 
knob from the air control which is on 
the back wall of the freezer. Then 
pull the plastic air-control cover off. 
Remove the six visible screws which 
hold the freezer floor grate down. 
Wipe the freezer compartment 
breaker trim with a warm, wet cloth 
to make it flexible, so it won't crack; 




To remev* l trn fr«i*r floor, you mull 
remove ihe two-piece breaker trim jpLesilc 
strip used to reduce heat transfer from the 
outside cabinet to !ho Inner IlnarJ. Then 
remove two screws (bidden under l he trim) 
which secure the freezer floor, 

or warm the trim with a hair dryer 
before attempting to remove it. 

Work carefully when you remove 
this trim; improper or excessi ve ten- 
sion can break it. Start at the left 
side. Pry the trim out and pull for- 
ward. Then repeat this procedure on 
the other side. Lift up and pull out 



ft you nave a qnwrfwn atwyr 4f*v *! 

starpg *jm me fl/icr swat nomo^s :o 
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the bottom trim. Next, remove the 
two screws (now visible) that hold 
down the freezer floor grate- Now 
you'll be able to pry up and lift the 
grate to get at the debris. 

Oven short 

We own 0 Magic Chef electric range 
model J5fiW-2CW. The bake element 
shorted* My wife fumed the oven con ■ 
trol to oFP. but the element continued 
to barn and travel toward the oven 
wall , I had to pull the circuit breaker 
to stop this. The wiring diagram 
shows two switches in the thermostat. 
My meter shows J20 i\ to ground 
ichcn oi'cn is in the off position, 
which / rujrp^ct is a fire hazard. 
Should 1 open the control and repair 
if or order a new control? — Leon A. 
Barefield, Spokane. VKatfA, 

Sounds like you'll have to replace 
the bake element along with the 
oven thermostat. When the bake ele- 
ment shorted* it fused a set of con- 
tacts inside the thermostat which 
were closed at the time. The thermo- 
stat Can*t be repaired. It is part No, 
1890-289; approximate cost is $50. 
The bake element is part No. 1938- 
326; it*s about $30, 

These parts are available in your 
area through Lloyds Sales and Ser- 
vice, 1233 North Division, Spokane* 
Wash. 99207. 

Repairing dishwasher baskets 

Reader J. Rebark of Blue Mounds, 
Wis.p tried the following repair of a 
worn dishwasher basket with, he 
claims p resounding success. He 
writes: 

“Often the plastic veneer wears 
out on the basket tips. We used sili- 
cone rubber and pill capaules to 
make the repair. Fill half of a cap- 
sule with silicone rubber, place the 
half on the basket tip and let the 
rubber cure overnight. The next 
time you cycle the dishwasher, the 
gel capsule will dissolve, leaving a 
new rubber tip, ,J VM 
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Pliers (hat May set 

It's annoying to set your adjustable- 
jaw pliers down and find them at a 
different setting when you pick 
them up again. 

So T consider adding Neverslip Pti- 
era to your toolbox. Although this 
tool resembles the adjustable-jaw- 
type pliers, it has a small button at 
the base of the jaws. When depressed 
against a sprung steel part on the 
Opposite side , the tool may be adjust- 
ed to the desired width for the job* 
You can set down or even drop the 
Neverslip Flier* and they'll still hold 



the setting— until you pre&s the 
retaining pin and readjust the 
to ngue-and -groove setting, 
Neverslip Pliers are available for 
about $14.95 from Neverslip Tools, 
Route 3* Box 280. Alvin, Tex. 
775II . — Joet Hreault 



glass tube and a squeeze bulb at the 
end. All you do is insert the tube into 
the battery cells, and draw up 
enough acid to fill the tube. Tap 
lightly to remove air bubbles. The 
number of floating balls indicates 
the charge condition of the battery < 
Zero balls floating shows no charge, 
two balls floating equals 50 percent 
charge and up to five balls floating 
shows an overcharge. Rinse the 
hydrometer with fresh water and 
place it back into its protective stor- 
age tube. 

I found the Yu ash battery tester 
at a motorcycle shop. It sella for 
around $2. Yuasa's address is Box 
1252, Reading, Fa- 10(5 03.— Joef 
Breautt 

Brake cable tool 

If you've ever trUd to reconnect the 
commonly used, spring-loaded park- 
ing brake cable to the arm, you know 
what a struggle it is- The stiff spring 
breaks out of your grasp as you’re 
trying to get the cable pin on the 
arm, and in many cases you end up 
getting your fingers pinched. A new' 




Adjusts ble-Jaw-type pliers will hold a set- 
ting until you press the refuse button. 




Battery tester 

There is absolutely no safe way an 
automotive hydrometer will work on 
a smaller motorcycle battery. How- 
ever. the Yuasa Battery Corp,, the 
leading original -equipment battery 
supplier for most of the Japanese 
motorcycle manufacturers, sells a 
special one just for test mg the small- 
er cells. 

The Yua^a 
battery tester 
has five smalt 
colored balls 
housed within a 



Special pltara will compress and hold the 
parking brake spring during installation. 



Taster Is made especially tor motorcycle 
batteries. Position of bsrit shows charge. 



pair of specialty pliers eases this 
task by compressing the spring and 
holding it while you reconnect the 
cable- At $9,60. it isn't cheap for 
infrequent use, but the safety aspect 
is worth it. 

The tool is made by Thexton Mfg, 
Co. hie., Box 35008, Minneapolis, 
Minn, 55435 .—Pan/ Weissler 

Trouble light 

Looking for a trouble light that 
plugs into a eigar&l lighter? There's 
a new one out that uses a 15-watt 
fluorescent light and does a double- 
duty job: With the switch in one posi- 
tion and with an amber lens on top T 
it flashes to warn oncoming traffic. 
Move the switch and change to a 
translucent white lens and it glow's 





Plug-In, fluorescent light doubles as ■ 
work light and Hashing emergency light, 

steadily so you can work on the car 
in the dark. 

Called the Vital Lite, it comes with 
a 14-fool cord. It s $9^50* including 
both lenses. It's gold through dis- 
count houses end auto parts jobbers 
by American Triangle Industries, 
5749 Venice BJvd,, Los Angeles, 
Calif, 90019 ,— Paul Weis&ler 



Bendable light 

Finding a nut or bolt that you've 
dropped into one of today's tight 
engine compartments isn't easy. 
You can't fit in a conventional drop 
light to look, Ao you poke around 
with a magnet and hope. Now, 
there's a new' tool that gets around 
this and other problems. 

Called Bend -A- Light, it's a thin 
lighting tool you can bend into 




Etondnble light rod snakes through crowd- 
ed engine boxes and Illuminates work area. 



almost any shape you need, A mag- 
net fits on the end, so you can pick up 
the lost part when you spot it. The 
tool also is available with an inspec- 
tion mirror attachment so you can 
see around corners. 

The tool, which lists for £25 (£37 
with all attachments), is made by 
L&W Inc., 200 South Washington, 
Royal Gak t Mich, 4B067 .— Pa itl 
Wei&sler 
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Imagine building your own computer 
for only $79.95? 

Thai's exactly what you can do with 
the ZX81 kit. It comes with ail the parts 
you need and complete diagrams and in- 
structions for putting it together. Alt you 
have to supply is soldering iron B solder, 
and a screwdriver. Plus, of course, a little 
bit of work. 

But you get a tat more than several 
hours of kit-building fun. You also gel a 
surprisingly powerful personal computer. 
The ZXB I hooks up to any TV for a 32- 
diamcter by 24 line display fwe provide 
the connecting cables). You can also use a 
standard Cassette recorder to store your 
programs (again, we provide the cables). 

Most important, you get a BASIC pro- 
gramming language that's powerful 
enough to challenge and interest the 
most experienced programmers. The 
ZX81 can handle multidimensional string 
and numerical arrays. It has full mathe- 
matical functions accurate to eight deci- 
mal places. Single-key entry for every 
command. Syntax error detection, de- 
bugging codes, and easy editing. Ph as 
features that are ideal for creating games, 
such as 20 graphic symbols, continuous 



display, and random number genemor 
The ZXBl can be expanded loo. You 
can increase the memory from IK to 1GK 
with our Memory Module for $49,95. 

And you get* comprehensive manual 
that completely documents the capabilh 
ties of the ZX81, and teaches program 
ming from the ground up. 

In short, you gft all the features that 
have made the Sinclair ZX81 the fastest 
selling personal computer in the world. 
And you get the satisfaction and fun of 
building it yourself. 

A few years ago. this kind of computer 
power was simply unavailable to the 
individual. Even today most personal 
computers are too expensive to buy for 
personal us£- 

But the ZXS1 kit can be yours for only 
$79,95, Take advantage of this unique 
offer today. To order, send the coupon 
along wbth a check or money order. Or for 
faster delivery call our toll-free number 
and use your MasterCard or VI5A- 
To order call toll free: 800-543-3000+ 
Ask for operator #509. In Ohio call: 800- 
582-1364: tn Canada cal: 513-729-4300. 
Ask for operator #509. Phones open 
24 hours a day 7 days a week. Have your 



MasterCard or VISA ready, 

These numbers are for orders only If 
you just want information, please write: 
Sinclair Research Ltd,. 2 Sinclair Plata, 
Nashua, NH 03061. 



MAI L TO. SrK&sir Research Ltd r 
□Lrvc Sinclair PLi m, Nashua, NH GOT61 

PRICE- QTY. AMOUNT 



Kit 



16K Memory 
Module 



Shipping and 
Handling 



$79,95 




S4S-9S 




£4.95 





*U,S, dollars 



TOTAL 



$4.95 



Nk 



Adrirm 



| Cm Still 2 j 

Sinclair n jbci^ailiblr i£ Tirtlcft’SifidJir 

constwteri under ■ lkrniK frwn Stqcbir Rc*raji:M_i<5 

»nc=lair~ 



DETROIT. 

LISTENING POST 




ExolJcally styled concept car, called Stealth r may be a preview ot ttie Chrysler sports 
car currently under development. It's powered by a turbocharged 2, 2 - liter engine. 




Ford's idea car, Avjnt Garde, Is booed on the front-wheel-drive Eicon It features 
superslIcK aerodynamic styling along with advanced! electronic Instrumentation, 



Mom new concept cars 

Ford comm ues to generate excite- 
ment with a solid stream of interest- 
ing new show and idea ears, both 
here and abroad. 

Latest on the LLS. auto show cir- 
cuit is this front- wheel'd rive. Es- 
cort-based Avant Garde s which com- 
bines superslick aerodynamics with 
electronic instrumentation, an ul ■ 
traplush suede interior and match- 
ing detachable suede shoulder bags 
recessed into the doors. Meanwhile, 
a larger, five- passenger, mid-engine 
aerodynamic concept car called 
Quicksilver as wowing attendees at 
the major European shows. 

And Chrysler is showing a sexy 
2+2 sports car based on the fwd 
Plymouth TC3 hatchback, Dubbed 
Stealth (after the planned “invisi- 
ble" bomber plane?), it h s designed to 
accommodate the turbo engine and 
five-speed transmission now under 
development — and may or may not 
be a styling preview of the re&l pro- 
duction sports car said to be coming 
“sometime in IflfiS." 

GM falling behind? 

By the time you read this, the long- 
depressed domestic auto business is 
supposed to be recovering, If it is, 
everyone will be smiling. If not, 
there may be agonized auto execu- 
tives diving from tall buildings all 
over Detroit. 

Either way, I don't see how ultra- 
conservative, gray-pin-striped Gen- 
eral Motors can maintain its coveted 
blbpercent slice of the U.S. market. 
Why not? Because, ;is Avis constant- 
ly reminds us, w hen you're No. 2— or 
3, or 4— you try harder. 

Not that old No, 1 hasn't been try- 
ing. Just that they've been putting 
too many of their eggs into the same 
tired, old basketj middle-of-the-road, 
mid-priced, mid-si zed , generally bor- 
ing cars* Granted, family-type, four- 
wheeled appliances have been the 
General's bread and butter for as 
long as most of us can remember, 
But things aren’t the same as 
they + ve been, and may never be. 

When times ore tough, it takes 
automotive excitement to pry people 
loose from their carefully guarded 
dollars, it seems that moat people 
who really need new everyday cars 
can't afford them; and those who 
merely irant new wheels are putting 
off their purchases until conditions 
improve— or until something comes 
along that they simply can’t resist. 



The fact that the only really hot 
numbers (other than certain small 
trucks and expensive luxury cars) in 
the current GM catalog Ore the won- 
derful new Camaros and Firebirds 
ought to give the corporate manage- 
ment a clue. These aren't especially 
Fue Inefficient, inexpensive or me- 
chanically state-of-the-art. But they 
a rt exciting to look at and delightful- 
ly fun to drive. Lots of people who 
don't need these new cars are buying 
them anyway— because they want 
them. 

Vet the evidence is everywhere 
that GM still hasn't caught on, that 
it's continuing to conservati 2 e itself 
into a corner. Where are the GM 
"idea" cars that used to create so 
much excitement and interest in 
years past? Where are the high-tech 
new engines? The startling hard- 
ware and technology innovations 
that get people talking and walking 
into the showrooms to see what's 
what? 

Seems Ford and Chrysler are mak- 
ing all the news these days. It took 
poor* old Chrysler to invent the 
affordable four-cylinder perfor- 
mancecar (Charger 2.2 and Turismo 



2.2) and to reinvent the American 
convertible. It took Ford to put 
America openly back on the world's 
racing scene and the convertible 
configuration back where it be- 
longs— on the youth-oriented Mus- 
tang. 

The only truly modern engine on 
GM's shelves is an overhead-cam, 
LtMiter Four being imported in 
small quantities from Brazil for the 
nice but anemic J-cars, GM's idea of 
a convertible (so far) is an expensive 
Buick Riviera conversion for mid- 
dle-aged doctors and lawyers* GM + s 

fPftMJg turn fp pjifjg 24) 
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If you think STP 



£. 5 TP PROTECTOFt/BEA UTtftEP. 

STP Protector! Beau trf ter, with its exclusive 
"Sunscreen" formula, protects your car's 
vinyl, leather end rubber surfaces against 
fading, drying and cracking H actually 
screens out the sun's harmful ultraviolet 
rays. STP Protector; Beaut if ter. . . because 
the S TP shine means protection. 



STP was born on the racetracks of America 
ST P-T he Racer's Edge 1 throughout the world. 
And tram that discipline.. . where performance is 
ail that counts ...STP brings a complete line of 
Performance Products to your car. Where 
performance is all that counts, too. 

STP Performance Products. Designed to help 
you get the best out of your car fora long, long 
time. 

On the world's racetracks On the world's 
roads Wherever performance counts. 

S TP is there. Satisfaction guaranteed ' V 



O. STP GAS TREATMENT. 

STP Gas Treatment tunes up your gas... 
no matter what grade gasoline you're using. 
Used negularfy it keeps water from building 
up in your tank, helps dear your entire fuel 
line and deans dirty carburetors . . . for 
better performance and better mileage. , 



i* STP OIL TREATMENT. Even the best motor 
oils begin to lose their protective properties 
under the high engine heat of everyday driving. 

That 's where S TP Oil Treatment comes in. ft 
gives your oil muscte. S TP's special polymers flex 
with heat. . , strengthening the fdm between vital 
moving parts, just where it's needed. 

Introducing STP "4“ Specially formulated 



*§■. AND OTHER PERFORMANCE PRODUCTS. 

The lineup goes on and an . Motor Oil, Air and 
DU Filters, Carburetor Cleaner, Diesel Fuel Treatment 
PCV Valves. Breather Elements, Foaming Engine 
Degreaser and more. AH consumer- proven. Alt 
satisfaction guaranteed or your money back. If the 
brand name is STP you'll get proven performance. 



for today's 4-cylinder engines that work harder, 
rev higher and run hotter than larger engines. 

Whenever you change or add oil, get 
STP Oil Treatment. . . in original or n&w 
4-cyhnder formulas And give your oil muscle. 
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idea of getting back into racing 1 is to 
loosen its reins a bit on the divisions 
pro vid mg back-door assistance, 
while maintaining the tiresome 
"we're not involved" public pos- 
ture. 

Chry Bier's about to start building 
its own hve-apeed manual trim sax - 
fes for its small fwd cars, while GM's 
Chevy DEv, says it's still ''thinking" 
of doing the same. Chrysler^ work- 
ing feverishly on a turbocharged 
small sports car, while GM [as this is 



written) continues to delay Ponti- 
ac's exciting mid -engine P-cnr and 
B uick's Mercedes-type luxury two- 
seater. 

Ford's going whole hog on grace- 
ful, rop tided , u Ltra-aerody nam ic 
styling for large and small cars 
alike, while GM Design (based on 
sneak pictures I Ve Been) continues 
to pen conservative square -roofed, 
family sedans and “personal" 
coupes for the foreseeable future 

Perhaps Fm overreacting. Maybe 
Pm all wrong and they're dead right 
to drag their feet, conserve their 
money and take no chances. But (a* 



Lee lacocca liken to say), if you stand 
still in the middle of the road these 
days, you're going to get run over. 

Smart suspension coming 

From the future file comes word 
that Britain-based auto supplier Lu- 
cas Girling Ltd. is developing a 
sophisticated, electronically con- 
trolled strut suspension that maim 
taim proper ride rates and heights 
at all four comers under all 
conditions. 

Cat led the Lucas Girling modu- 
lated ride suspension (MRS). it r s 
smart enough not to overreact to 
transient responses from bump*, 
sharp comers and sudden changes 
in load* and is said to be capable of 
eliminating heavy, load-carrying 
suspension springs altogether. 

Along the same lines. Mercedes- 
Benz is working on a computer-con- 
trolled suspension system. By using 
sensors in the suspension, a comput- 
er works the "active" hydraulic 
shocks for best traction under any 
conditions. 

Plastic engines? 

And Ford says it's serious about 
developing engines made largely of 

fiber- re in forced plastic, testing 

them first in race cars and putting 
them into production cars by the 
Sate '80s. The company’s Special 
VehicEe Operations (SVO) group* re- 
sponsible chiefly for racing and hot 
street-car programs* is working on 
several configurations with the en- 
gine's inventor, Matthew HoltEberg, 
and his firm* Polimotor Research 
Inc. in Fairlawn, N-J. 

The experimental Polimotor en- 
gine has metal combustion cham- 
bers and cylinder liners and ceramic 
piston crowns, but most of the rest of 
it ia composite plastic. A current 2.0- 
liter Formula Two racing version 
weighs juat 152 pounds, yet puts out 
318 hp at 0*200 rpm. Holtzberg says 
his firm has already sold "thou- 
sands" of composite connecting rods 
and push rods to the high-perfor- 
mance market in the last four years. 

AMC four-cylinder engine 

About a year from now, American 
Motors will begin pilot production of 
its first four-cylinder engine, slated 
for use in 'BS-model cars and Jeeps. 
Essentially the company's rugged 
4,2-liter Six minus two cylinders, it 
will be a very large Four at about 2.8 
liters and will replace the Pontiac 
2.oditer currently standard in ail 
AMCs except “senior" Jeeps. 

The all-new p &3 fwd cars being 
jointly developed by AMC and its 
French partner, Renault* will use ft 
much smaller* Renault- designed 
four-cylinder* however. Bf 




PUT YOUR 
X'HGTO BLADE 
TO THE TEST 

IE IT GANT CUT IT 
CHANGE IT 

The difference between udull XAd5 Bladti- 
OTid a sharp on* can't be seen. Until It sham 
up in four work But before that hctpp&ns, take 
a minute folate the X-Ario left 

THE XflCTO TEST: 

1. Put the magazine down, face up. 2. Put 
yuui X-Ado Blade on the dolled Use and 
cul along the border 3. Remove wn*™* 

4- E jmu blade dldnt cnii through three or 
more pages, replace 11. II ft did. replace 
t ho magazine - 

¥burX»Actc Blade lx designed to make the 
Cleanest cul under the least pressure. When 
LI takes work to make it work, change the 
Wad* And rememb*r Vbur X*Ado Knife 
is. indlspenslble Bui 
your XAcic Blade ii con- 
nnientfY disposable. 
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Cap screws, Ha 

Grid* J Sled .Zlnr-PUted 

\j.5.S. WROUGHT 
WASHERS 
Sled, Zlftc-Ff aStd 
CAP NUTS 
5i**r 

SUNG TERMINALS 

Capper, Tin- Plated 

CABLE CLAMPS 

Nylon 

BLIND RIVETS 
AH Steel 

FINISHING NAILS 

Slrtl 

, HOG RINGS 

Copper Fibred Wire j 

HANGER HOOKS 
With Nails A 

concrete hooks fi 

Hlgh-Impacl PJubi, 

EXTERNAL RETAINING 

RINGS 

Sjmng Steel 



SOCKET HEAD SET 
SCREWS 

Alluy Steel. PDwphllQ 
Coaled 

BUTT CONNECTORS 

Copper Tan-PLated 

CABLE TICS 
Nylon 

RIVET BACK UP 

WASHERS 

All Steel 

TACKS 
Tempered Sled 

WORM SCREW HOSE 

CLAMPS 

Slainlesj 5-teeL 

WALL ANCHORS 

Sled 

CLEVIS PINS 

Sled, Zinc- Pilled 

COMPRESSION SPRINGS 

Muftle Wife, Zinc-Pined 

"S" HOOKS 
Sleel.Snc-Ptaled 

CAP SCREWS, Hex He*d 
IS-R Slalnleu Sled 

SOCKET HEAD CAP 
SCREWS 

Hardened Steel, Phctfphaie 
Coated 

CLOSED END ^ 

CONNECTORS 
Cdppef. Tin-Plated 

GROMMETS 

Rubber 

PLASTIC RIVETS 

Highd-mpacl Finite 

BUTTON SNAPS 
Pwi. Nickel -Plated 
FRAME HANGER WIRE 
Steel 

SCREW HOOKS 
Sled, Zinc- Pilled 

ROLL PINS 

Steel, Zinc -Ftalc-d 

EXTENSION SPRINGS 

Music Wire, Zinc- Plated 

SPLIT- LOCK WASHERS 

Grade Z Steel, ^nc-Plaied 

FINISHING WASHERS 

10-BStflilnletsStwt ^ 

CASTLE NUTS 

Slwl, Zinc-Plated 



OPENCLOSED 
BUSHINGS 
HlgMmpiti PUtik 

THREADED RIVETS 
Aluminum 

COMMON RIVETS 

SlhL, Nuikc-L PUled 

FRAME HANGERS 

Pronged 

SCREW EYES 
Steel, Zhk- Plated 

PIN CLIPS 
Sted, Zivw^PUted 

SPACER BUSHINGS 



UNIVERSAL BUSHINGS 

Hi gh -Impact Plutk 

DECORATIVE NAILS 

Sled, Oirorae-PleTrd 

GROMMETS 
Eiaas 

PLASTIC HOOKS 
Adhesive Bark 

CUP HOOKS 
Solid Blau 

SQUARE KEYS 
S* e*J L Unplated 

CHRISTMAS TREE CLIPS 

Nylon Copolymer 

INTERNAL TOOTH LOCK 
WASHERS 

Grade 2 Steel. Une Plated 

TIN HERMAN NllTS 

Single Thread. -Spring Sted 

THREAD REPAIR 
INSERTS 
Steel. Zinc Staled 

SNAP SPLICE 
\ CONNECTORS 
P Plastic 

STRAIN RELIEF 
BUSHINGS 
High-Imped Pintle 

COMMON NAILS 

Steel 

COMMON SENSE 
FASTEN EAS 
5(ed. Chruflie-PI uteri 

CLOTH HOOKS 
Adhetivf Back 

GATE HOOK A EYE 
Sleel. Zinc- Plated 

HALF. MOON KEYS 
Steed. Oil Culled 

PUSH-PULL FASTENERS 
Polycarbonate 

CAP SCREWS, Held 
Grade 5 Steel, Zinc-Plated 

NYLON INSERT LOCK 
NUTS 

Zinc-Plated. Nylon [riser I 

WOOD BUNGS A 
BUTTONS 
Hardwood Birch 

ELECTRICAL WIRE 

Copper, Thermoplistic 
Insulated 

HOLE PLUGS 

Hijpi- Impact PlM-lk 

SINKER NAILS 
Cement Coated 

LJFT.THE.DOTFASTENEft5 
Brin. Nickel-Plated 
D.R.J . Indualriri, Inc. , Dept. FM-7S2 

1 1 100 Hampshire Avenue South 
BlooinJngtDiL MN 55438 



SELF-TAPPING SCREWS, 

■Grade 2 Steel, Zinc Plated 

ccrrrai pins 

ISM Slainlen Steel 

SNAP CAPS SCREW 
COVERS 

High rmpacl. Molded Flame 

FEMALE DISCONNECTS 

Copper. Tin- Pilled 

SNAP BUSHINGS 

Mi Eh- Impact Plastic " 

DECORATIVE NAILS 
Steel, Urjss-Tlated 

COMMON RIVETS 
Aluminum 

FRAME HANGERS 

Saw TlmjI h 

SHOULDER HOOKS 

Solid Bras* 

HITCH PIN CLIPS 

Spring Steel, Zinc- Pilled 

O- RINGS 
Neoprene Rubber 



MACHINE SCREWS, 

Grade 2 Steel, ZmcTtaLed 

SELF-TAPPING SCREWS. 

Stainless Steel 

WING NUTS 

Rip r«i 71 jk 

SPADE TERMINALS 

Copper. Tin-Plated 

WIRE & CABLE 
HOLDERS 

Nylon 

BUND RIVCTS ^ 
Aluminum 

STEM SNAPS 

Black Nylon ^ 



WOOD SCREWS, F3*i Head 

Grade 2 Sleet 

T1NNERMAN nuts 

Mu h l-Thread Keel 

THREADED INSERTS 

Brail- Alloy 

ALL [GATOR CLIPS 



WIRE HOSE CLAMPS 1 
Spring Steel 

WALL ANCHORS 

Conical, Plastic 

COTTER FINS 

Steel. Zine- Pilled 

t CLIPS 
Carbon Spring 

HEX NUTS 

Grade 2 Si eel , Zi ne-Plated 



MACHINE SCREWS, 

IB S Stainless Steel 

MALE DISCONNECTS 
Cupper. Tin-Plated 



1 VO MORE! 



TO RECEIVE 
YOUR FREE C* TALOC. 
SiMPLY COMPLETE AND MAIL 
THIS COUPON TO: 

O R. I I-du^riu, Inc., D«pt PH-781 

11100 Hampshire rtvtnue South 
Bluaml njjl u n. MN d543S 



NOW. . . Just about every kind, 
type , size and style of fastener 
and small part In one catalog! 

Everything from common nuis anil belli to *p*cift|ly 
d- rings and hall -moon keys Available in complete, 

organized sets or Endrvidually in bulk lots . All i Mustiaied toll srze. All industrial 
quality. And HI at A fi-acl jon or normal prices. Caflalog shows how lo selert and 
US* f-ulener* and furte. !»! PLUS . Instil laltofli and removal! tools for lastrnen 
and pan* and an nnequaled s eteciion of organs cabirwis wd bln* 

* No nrt-bl~e huR(ialiil| khtKci! * No more kavtni ihinf i in pk« i 

* No mere iime-camunmi tnpi Id ^hik you hunt dci 

hildwin Ifld pull kltfrl! * No tn^fe "dnigsti 

* No more "makirLE du" with hardware! 
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Ford Motor Company is back in racing 
after ten years. Challenging the highly 
sophisticated European and American cars 
that compete on tracks across America, 
from Connecticut to California. 

But we re not going racing like we did in 
the sixties. This is a small team with a small 
budget. And a small car. A specially pre- 
pared and modified Ford Mustang with a 
modified 4-cylinder Ford Fiesta engine. 

Last season we won two races out of five, 
leading home 6 and 8-cylinder cars. Not 
through any outright power advantage, but 



through subtle, skillful engineering. For 
example, we used turbocharging and 
4 valves per cylinder to produce a 
staggering 560 horsepower from the 
small l . 7 litre engine. Which gives the 
Mustang a top speed of 185 mph. And 
because we made the Mustang light 
and efficient, it was more nimble around 
the corners than its heavier competitors. 

But highway drivers will benefit 
most from our return to racing. Because 
when you learn how to improve a car’s 
performance on the track, you can apply 



that knowledge to improving your road 
cars as well. And that’s exactly what we’re 
doing. Next year s special high-performance 
turbocharged Ford Mustangs will feature 
refinements we learned in handling and 
engine performance. Such as the use of 
modified tow pressure gas- filled shock 
absorbers, and the positioning of 
an intercooler between the 



turbocharger and the cylinder head, which 
significantly improves horsepower. 

We are building these cars with you in 
mind. Because people want cars that pro- 
vide all-round performance efficiently, cars 
that are fun to drive. Coining in first on the 
track is important. But using what we learn 
from racing to build better road cars for 
you is really where we're winning. 




There’s A Ford In America’s Future. 



i 
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Waterproof patching compound 

This new patching compound dis- 
places moisture chemically as it 
cures, making bonding possible even 
in the presence of water. This per- 
mits such work as plugging dripping 
water pipes without draining the 
system, and patching cracks in leak- 
ing basement floors and walla. Since 
it also works completely under 



New two-part patch- 
ing com pound Is for 




water, it can be used on full swim- 
ming pools. The kit contains a pair of 
2oz. tubes and sells for $8.95 post- 
paid from Arthur L. Shapiro Asso- 
ciates, 31 5 Heathcote Kd. h Scaradale, 
N.Y- 1058-3 . — Rosario Capotosto 

First-rate honing tool 

This pocket-sized honing tool is a 
whole new idea in sharpening. 
Called the Brass Kat, its retractable 
tungsten carbide rod has a ridged 
cutting surface that shaves away 
blade metal without the use of hon- 
ing oil. The tool can both shape and 
hone a blade by changing the prea^ 
sure of the edge on the rod. Smooth 
oval strokes are recommended along 




Honing tod baa a brass chuck, hardwood 
handle, retractable tungsten carbide rod. 




Use firm, oval strokes from lip to tang to 
shape blade, lighter strokes to hone. 



the full blade length. When the edge 
is sharp, loosen the chuck and slide 
the rod back into its hardwood han- 
dle. The tool is available for $29.50 
from Brass Rat Industries, Box 187, 
West Seneca, N.Y, 14224.-S.IY. 

Heavy-duty stiop knife 

Though constructed of plastic* this 
knife is extremely rugged. It feel* 
particularly comfortable in the 
hand t and changing blades is literal* 
ly a snap. All you do is advance the 
multiple blade a notch, then break 
off the old one T using the tool's end 




Well-mtde utility knife I ft comlorisbl* In th« 
hand and hee elghf-ptec* razor blade. 




When blade dulls, remove knife and cap, 
place over used section and break off. 



cap, as shown ► The knife also boasts 
a safety lock that secures the blade. 
The KDS-HiCutter GC-401, $6.75 in 
hardware stores, is from Anderle 
Sales I nc. , 3 1 89 Se;: Kelt A ve.* Coq u 1 1- 
lam. R,C.. Canada V3B 5X8. — M.W . 



— * 

Outlet protectors 

These electrical outlet protectors 
are designed to prevent small chil- 
dren from inserting objects into an 
outlet and suffering a potentially 
dangerous shock. Made of white 
plastic with hard-to-grip edges, they 
just push into prong holes and 




Plastic plugs prevent small children from 

Inserting objvctq Into fllflclrigfll pullpl*, 



remain firmly in place. Manufac- 
tured by Stanley Hardware. Dept. 
P1D, Box 1800, New Britain. Conn, 
06050, a package of six sells for $1.55 
at hardware stores.— S.tY. 

Home and shop updates 

We were recently informed of a 
potential safety hazard in some 
200,000 rotary tillers sold between 
1063 and 1980* Made by the Roper 
Carp., they were marketed through 
independent dealers and Sears. Roe- 
buck and Co, catalogs and stores. All 
were two-speed, stick-shift models 
with one of the following numbers 
stamped on the nameplate: 917, 
D84351 R0, DS4351 Rl, D84361 R0 T 
D84361 Rl. D54252 RO, D54262 RL 
D44152 R0. D44152 RL To correct 
the faulty clutch-locking device, 
write to Roper Corp. Dept. PM, Box 
367. Kankakee. 111. 60901 for a free 
repair kit. 

In our story $ Lathe Chisels You 
Make From Scrap (page lQ4 t 
Feb. p 82> h we recommended lightly 
grinding a file on the aide of a grind- 
ing wheel. We have since been 
informed this ia unacceptable unless 
your wheel was designed for such 
use. If youra isn't, you can still make 
the chisels by doing all grinding on 
the wheel edge. IWT 



ft you v* Cbm* aero sS a new product w itfr 
some sps eta? isSSurms, ter us know mttpu! it. 
Wntto to PM WQrkb-vncfi. Poputet 
I vs, 224 WmT 57^ a, New Vortr, N V, tOQtP 
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The most 
eye-opening day 

ofyourlife 

T he day was so long ago. it may be blurred same insatiable hunger For new information, 

by the years. new ideas and new ways to understand the 

Was it a day as gray as the clouds or was it a ageless mysteries around them and the 

day as gold as the sunr And exactly how long uncharted depths within them, 

agu was it? The more innovative theit Jives become and 

It's difficult to say. You were , after all , only the more sophisticated their technologies 

a child at the time. And yet, you experienced a become, the more they seek out ideas on every 

moment like no other moment in your life. conceivable subject from arts to sciences and 

Suddenly, it was as if the world were in your from politics to economics, 
hands. But there was no clap of thunder. There Does it surprise you that they depend on 

was only silence, for you were alone with nothing magazines more than they depend on any other 
more than a printed page when you made an sources of information for those precious 

awesome discovery': you could read. breaths of fresh air we call ideas? It doesn’t 

The words and sentences were simple surprise the magazines of America. Today, they 

enough, and even though they came slowly at arc marc successful than they have ever been , 

first, the wonders of storybook friends such as because they are more challenged and more 

Alice, Dorothy and Christopher Robin were rewarded by their readers than ever before, 

just around the corner. There are more than 10,000 magazines 

So, as time went on , were countless writings across America today, and while no two of them 
to move your mind, tug your heart and capture are quite alike, all of them have one thing in 
your imagination , for the power of the printed common. 

word had become forever yours that day nearly They know that the essence of a magazine is 

a lifetime ago. And the more you have made to go deeper than the clamor and clutter of daily 

it yours through the years, the more it has events, to strike a unique chord with its 

changed the way you have Jived and learned readers, and to touch them, one by one, with 

and hungered for more. insights and inspirations that will open their 

Americans by the tens of millions share the eyes again and again. 



Nothing opens your eyes like a magazine. 



This message is one in a series from America’s magazines 

C PubfEihen AiMXTEiticn, In:. 57f Lesnigton Avenue, New Ynrt H M.Y SMi>ZZ 
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PM’s Whatsit 



As is occasionally done here, we'll tell you what this 
Is nof: It’s not a collision between two or more bi- 
cycles And it’s not the property of Ringing Bros,, 
Bamum & Bailey. To see how it works, turn the page. 




Early birds 



An organization called the American Society of Aero- 
space Pilots (1305-1 Remington Rd ., Schaumburg, 
III 60195) has opened a school for spaceflight— 
commercial spaceflight. And they're not kidding, 
according to ASAP chairman David C Koch "We 
want to prepare airline pilots to operate commercial 
spacecraft." Kioch says. "Some people say it's 20 
years away, but it's not— it's two or three years.” 

The ASAP ground school is seeking inquiries from 
holders of commercial and private pilots' licenses 
who are interested: the program includes home study 
courses, seminars, lectures and field trips (including 
time in a Space Shuttle simulator), and is based on 
NASA astronaut training. 



Heat's on 
Washington 

Whether the indifference was intended or alternate 
energy planning just got lost in the shuffle of the 
Reagan administration's priorities, the effect has 
been a real turnoff for the budding solar industry 
and related interests. Recently, a national coalition 
of energy-concerned groups that included the 
Cousteau Society, National Audubon Society and 
other environmentalist interests joined with the 
solar lobby to denounce Washington's failure to 
provide leadership — read “funding" — for energy 
alternatives. 

People in the solar hardware business have an 
even sadder tale to tell: While passive solar design 
is spreading to the extent that a limited residential 
construction complex can accommodate it, the ac- 
tive end of solar energy l with the exception of 
occasional photovoltaic experiments — see page 110) 
has practically gone underground. As a milestone 
worth noting, the company that made the solar 
collectors installed with considerable fanfare on the 
White House roof a few years ago in the Carter 
residency is no longer in business, 
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Whatsit mealed 

"Aerodynarnicalty, it's a mess," says 
Robert Barrett, the jrfnningly candid 
developer of the Barrett Side' By- Side 
Bicycle, But it does have an advant age 
(see photo) over conventional tan- 
dems, in that the rider not in control 
(right side) needs absolutely no skill 
other than that required to hang on. 
The problem of balance is not what it 
appears;, weight differentials of 100 
pounds or more between riders are 
simply a matter of a few degrees 1 lean, 
which puts the center of gravity over 
the wheels. A lightweight, 40-pound 
version sells for $1,150 (load limit: 
375 pounds), and a less expensive, 
balloon-tired model is also available. 
Barrett Side-By-Side Bicycles is in 
Angola. N.Y. 14006. 




IS 

war 

n adio-conlrolled 
model attacks ub- 
baflfl log per moths 
in a Quvarrtmeni 
experimanl. 




In an effort to develop biological agents that will replace toxic chemical 
pesticides, US. Dept, of Agriculture researchers at a project near 
Columbia, Mo., are pulling out all the stops. To wi(, a radio-controlled 
model plane, piloted by members of a local R/C club, is being used to 
"bomb" selected areas of an experimental cabbage patch with a spray 
containing viruses. 

The viruses infect only the larval offspring of the cabbage looper 
moth, which (hen become food tor oilier parasites and pests. The object 
is to check the effectiveness and spread of viruses released in specific 
local areas. 

Perhaps cabbage I copers may learn to take cover, or evacuate, when 
they hear the sound of an approaching aircraft. If that happens, how- 
ever, the scientists may bring into play (heir deadliest weapon yet- stink 
bugs, (rained in the laboratory to deliver the virus. 
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Centra! span ol Houston Ship Channel 
Bridge ft built out to meet adjoining sec- 
tion* it opened in May, 



The recently completed Ship 
Channel Bridge near Houston al- 
ready has an interesting history: 
Its construction included two 750- 
foot box girder spans, the largest 
ever made in this hemisphere and 
the fifth largest in the world. 

While this technique has been 
commonly used for decades in 
Europe, it is still considered inno- 
vative in the United States— and 
the Ship Channel Bridge was the 
tirst erected here using American- 
supplied equipment. The necessi- 
ty tor keeping the channel below 
open to navigation while the central 
span was being constructed made 
the process— called cantilevered, 
free-balanced, cast-in-place con- 
struction"— mandatory. 

On top of each of two, 200-foot- 
htgh piers, freeway sections were 
laid down, virtually balanced, and 
then extended to connect with 
each other and the shore-based 
sections This required movable 
forms into which as much as 110 
cubic yards of concrete were 
poured, adding up to 15 feet at a 
lime on alternate ends of the road- 
way. This actually deflects— bends 
—the pier. And when the form 
travels to the opposite end for the 
ensuing pour, it straightens back 
out again. 

This balancing act was done over 
and over again until 750 feet of 
roadway were extended over each 
pier. If anything had gone wrong, 
you would have already heard 
about it. 





Low-Cost Gas Sewer Now Marketed 

PATENTED WATER/VAPOR INJECTOR HELPS ELIMINATE PING, HELPS REMOVE 
CARBON, INCREASES HORSEPOWER, EASILY INSTALLED, GUARANTEED 




DENVER - The Copley News Service re- 
ported that a tl. S. Patent has now been 
issued u> Wm I revaskis, veteran electrical 
engineer, for tm Vapor-Jet® water vapor 
injector (Pat. *4,119,062). 

Trcvaskis has developed what can 
amount to a E 5 cent* per gallon "rebate" 
potential on gasoline by designing a low- 
ers l injector for all domestic and foreign 
cars. vans. light trucks, and RVs, 

People have noticed for years Thai their 
car runs belter on a cool rainy day Vapor- 
Jet® gives a constant rainy-tiay effect to itie 
engine. S he water injection principle was 
used during World War II lo give combat 
aircraft increased power and speed 

Trevaskis* new Vapor-Jet® is one of the 
least expensive on l he markei (S29.95 + 
5J.0Q shipping and handling) and Car be 
easil) installed even by a novice in J5 
minute*. 

The Vapor- Jet® has an unconditional 
60-da y g ua ra nice . 1 f fo r a n y reason you a re 
not satisfied. you may return it within 60 
days of the day you installed it fora £29.95 
refund. 

How dot j the Vapor del* System work* 

Vapor-Jet® operates very simply with no 
moving parts to wear ouL It uses engine 
vacuum to pull outside air through a reset - 
voir containing a water methanol mixture 
which is attached Lo the car under the 
bond. This causes the fluid lo bubble and 
splash forming a mist of watcrdroplcts and 
sapor in ihc upper part of ihe reservoir. 
The mist is then drawn by vacuum through 
a ho^e which h connected to a manifold 
suction hose. The connection is made very 
simply by our patenied injector nawk 
which contains a regulator to allow ihc 
night amount of mist to pass into (he tom- 
hustson chamber. 

Wilt Vaptirdet^ hr tp eliminate engine ping 
and dmeling* 

Yes The introduction of this mist into 
ihe fuel mixture has a cooling effect ihai 
increases mixture density, extends the 
burning rate, and improves combustion 
efficiency. This ha& the same effect as in- 
creasing the octane of the gas which help* 
eliminate the engine-damaging ping that is 
a probkm to many vehicles because of the 
low octane gas sold today. The mist also 
helps remove the mileage-destroying car- 
bon from the spark plugs and cylinder 
wiills and keeps it removed. Alt of these 
effects together uiih [he fad Thai water, 
w hen it turns to steam, expands 1 700 times 
(the principle used in the steam engine) 
giv-cs your car more horsepower (SA E Bub 
leu ns A6900J 6 and *215). 

Wow much mileage increase is expected? 

Mileage improvement may vary due lo 
vehicle, driving habits, geographical area, 
and weather conditions— but we guana nice 
your satisfaction or your 529.95 refunded, 
no questions asked 

Vapor-Jet® can improve your mileage in 



three ways: First, moisture actually causes 
the gasoline lo burn mnre efficiently. 

Second, Vapor- Jet® also allows in many 
cases ihe possibility of spark advance With- 
out ping This can also increase gas 
mileage. 

Finally, by helping remote mileage- 
destroying carbon from *park plugs and 
cylinder walls, Vapur-Xct® helps restore 
and keep your car in fresh tune-up 
condition 

A recent study of about 3, 000 cars by the 
U.S. Dept, of Transportation shows than* 
slat thug 70^i of ihe Spark plug sets exam- 
ined were in poor enough condition to 
cause one or more of the following spark 
plug induced performance problems: High 
fuel consumption, miss firing, engine ping- 
ing, surging, hard Marling and or stalling 
and an increase in hydrocarbon emissions. 
One reason for Spark plug failure is fouled 
plugs caused b\ carbon or oil fDOT 
Report *PB»I062) 

I f carbon is causing a problem with your 
spark plugs, certainly ihe carbon- 
removing feature of Vapor- Jet® has the 
potential lo further increase your mileage. 
Also, the removal of carbon from your 
engine can potentially have a money- 
saving benefit of longer engine life. 

Will Vaporde&fit at! cars, and is if easy to 
Install? 

Yes. T he same kit fits all Cars and con- 
tains everything needed. It will work on 
fuel injection, cars with super chargers. ro- 
l ary engines, and catalytic conveners, li 
will work with leaded and unleaded gas. 
gasohol. or propane taming cars Simple 
inula Elution in si ructions with a diagram arc 



included Simply take an ice pick or drill 
and make a small hole through any intake 
manifold suction hose (if,. PCV hose, 
etc,). Screw ihe injector no^le mlo the 
hole. Mount ihc reserv oir. Use the hose lo 
connect the reservoir to the injector uoJXle. 
Can Vapor def* damage my engine or 
cause rust? 

Absolutely not! Vapor-Jet® coals down 
ihe fuel air mixture giving a heller burn 
and suppressing ping, thus extending your 
engine lift. The mist that enters into the 
engine turns immediately into vapor. The 
excess exits out i he exhaust similar to driv- 
ing on a rainy day. 

FFAirr is the purpose of she met Hanoi 
K IM. (vapor Injector mixjT 

T he reservoir measures 3ft * 5ft “ 7ft 
inches and hold^jusi under ft gallon. A full 
reservoir should Iasi 700 to UQ0 miles. 
Methanol (wood aleohol) is mixed with 
water mainly to prevent freejlngand loaid 
in combustion efficiency. It is easily and 
cheaply found almost everywhere in the 
form of windshield washer solution 

For purchase or further informal ion, 
write or call Progressive Energy Corp,* 
3148 S. York. Englewood, CO 801 10. 
(103) 762-1385, or call toll free (BOO) 525- 
8624. Dealerships available. {Offer void in 
CA .> 

fride^c 129 95 * S3 00 iitippifijf and hattrflini 
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SOLUT ONS 
FOR MECHANICAL 
HEADACHES 
BY 

MORT SCHULTZ 




Six-ring circus 

At about I'OJJOO m iles i I found oil cor- 
ering the $ix-cyli?ider engine of nig 
19HG Ford Econoline. The problem 
was traced to crocked ring lands m 
four of f he pi*ton* u Ail six pistons 
ire re replaced, hut ut I7 t 000 mile# 
fo H r of t he nr Sit Ce ri rrl bed tigti J it . Th I rt 
time, pinions were replaced with 
"modified" units. 

Mg Ford dealer can t explain 
what's been happening^ but he sag# 
"modified" pistons should prevent a 
recurrence. I'm dubious. Tm also 
wormed. Do you have any ad vice to 
ease mg mindf — Kevin Kelly, Ath- 
ens, N.Y. 

You’ll just have to wait and see 
what happens. Ford says the origi- 
nal pistons in its 8.9 to 1, six-cylinder 
famines are tailing because people 
mre advancing ignition timing be- 
yond the recommended setting, are 
disconnecting the ECU system or 
at 1 * running the engine with an EGK 
system that has failed. 

According to a Ford spokesman, 
the ring Lands of the original pistons 
aren't thick enough to resist pres- 
sures created by advanced timing or 
an inoperative EGK. 

(, New pistons with thicker lands, 
which are announced in technical 
service bulletin (7/15/81), 

have been successful in eliminating 
the issue/ 1 he claims. 

That may be so. But if 1 were you* 1 
! wouldn't take chances. Keep timing 
where it's supposed to be and make 
sure the EGR system is working. 
This way, you'll have a leg to stand 
on when looking for compensation if 
the "modified” pistons wipe them- 
selves out. 

If your EGK valve has failed or if 
your timing is advanced too far* 
you'll hear audible ping under light 
throttle acceleration. Continuous 
audible ping or spark knock will 
eventually damage the ring lands of 
any powerplant. 

Back on the trail 

In the article Driving The CM 
Cars by Mike Lamm (page 9J, Oct. 
[ *Hl), a statement was made that the 



7 00- Hit automatic overdrive trans- 
mission was not suitable for trailer 
towing, because it does not provide 
engine braking i chile coasting. 

This is not an accurate statement 
and could mislead someone interest- 
ed in purchasing a vehicle with thf# 
transmission fo' a such a purpose. 

Braking is presided in fourth gear 
with the shift selector in the overdrive 
pits it ion. However i because of the 
overdrive ratio (.69fiJb to it icon 7 
feet a# effective as a non averdvi vr 
transmission. 

It should he KNdetf that coast brak- 
ing will not be provided in first, sec- 
ond or third gear if the overdrive 
made is selected Jf broking in desired 
in any of these the shift selec- 
tor should be placed in drive range 
So. J, J of h l. Thin allows the overrun 

clutch io apply, and normal braking 

to be obtained.— Ronald J. Polomski, 
Pinckney, Mich. 

Mr. Potomski is an engineer at 
General Motors and was instrumen- 
tal in developing the 7U0-R-I auto- 
matic overdrive transmission. 

Dice rolls a seven 

JTjpi interested \n repairing n ch ip 
made by a stout thrown against ntg 
ca r windsh ield. is it po&aiblef—M ike 
Dice* Muncie, tsd. 



This is your kicky day, Mike. It's 
possible and desirable to repair a 
chip before it works its way into a 
crack. Once that happens, there’s no 
way to save the windshield. 

1 recently had occasion to use a 
windshield repair kit piM out by 
Clear Star Products 1 nc. t 475 Man- 
tauk Highway h East Moriches, N.Y, 
11940- ft worked nicely for me (see 
The PM Garage, page 58, Feb. 'Wh 

The repair material is a two-part 
resin liquid that's mixed together by 
emptying two small syringes into 
one large syringe. The resin is then 
injected into the chip with the help 
of a template: It cures in about four 
hours. 

Keep in mind that this kit works 
only on windshield chips up to the 
size of a quarter. It won't fix a crack, 
so don't waste your money trying. 
The kit costs Sib. 95. 

Mort writes a letter 

Dear Renders: Unfortunately, Dr. 
David Hanselman of DeWitt, X.Y. t 
found out that l haven't just been 
clicking my choppers about keeping 
your eyes on the rubber boots that 
cover the constant velocity (CV) 
joints on front -wheel -drive car®. He 
learned the hard way what JVe 
warned you about several times in 
the past. 

One day, !>r, Hanselman discov- 
ered that the boots on his L&50 Suba- 
ru GL had cracked (at only 14,000 
miles) and road dirt had damaged 
the CV joints. It cost him $305 to 
make repairs. 

'T’ve learned there have been at 
least 30 case* of failed boots in the 
Syracuse area, and there are a 
known 70 cases in Vermont/' lie 
says. "Peril tips you would like to use 
your column to warn Subaru owners 
of this problem/ 1 

Sure, but l won't pick on Subaru. 



Every front- wheel -drive car is acan- 
fFfeu.'hV liu/n ro Li a ye 3 ft; 



Sideways Is (he right way 

I ran me fender o\ m/or up again si the garage 
door frame “ j p. Lyden oi Menomonee Falls 
Wis relates To avord more damage, i 
had to move (he car sideways. 

! cui one 2-1t piece from a csosei pole 
^fhrt hu* JMr pieces from old hroom hw* 
dies, l jacked up each wr.eei and paced 
three rollers lengthwise unde- each 
lire. 

The closes pcle roller— the one 
ha ving the larger c^meier— is placed 
closes! to the garage doo? rrame This 
prevents Ihd car from ruling in that 
direction 

I lowered (he car on the ro:lers and 
then eased it stdswgys It mov*d * 
hncties, wirich was enough to &i me 

drive it forward without damaging the 
car's side and- or ne door frame 
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Durable, Dependable and Economical . 



If you carry your livelihood in the back of your 
truck, you need tires that work as hard as you do. 
Dunlop light truck radials. Day in. day out they 
deliver cost saving benefits and dependable 
performance . . « but that's what you'd expect from 
one of the pioneers of light truck radial tires 
in America. 

Dunlop radials stretch your tire _ 

buying dollars with longer tread life 
than bias ply tires. And, the lower Jjpjj ' 
rolling resistance of radial 

construction means fewer stops jf Ik ■ Ik V / 
at the gas pump. T r? IH 5 

Out on the job, Dunlop light ^ JyiL3 

truck radials keep working bom Jj Jmifk 

sun-up to sun down with twin 
Steel belts that protect against road 
hazards- sidewalls that resist cuts, bruises 

IT P R 

and abrasions: and dual polyester body 



plies that absorb road shocks. Job after job they 
deliver comfort control and easy handling. 

There's the Gold Seal LT Rib ... an all position 
highway radial with a wide live-rib tread pattern. 

Or the Gold Seal LT Traction ... a rough road, bad 
weather, mean condition worithorse with a wide. 

deep traction tread for on and off 
r ■ ^ roac * Service. 

The Gold Seal LT Rib and Gold 

Seal LT Traction use them 

{ \ in sets of four, or in tandem 

£ ^ Jill ' ^ bT Rib on the front 

If \yysf. and the LT Traction on the 
j~ 4 jj rear. Either way they'll work as 

s fUHm hard as you do. 

Dunlop light truck radials. Built 
’ "" tough. Built smart Built for the 
lt traction way you work. 



^ awn vzmOf 

For the long run 

&unk>p 7]tt & Rubber Carp.. B'jffab, N*iM York 1 <1240 







CAR CLINIC 

{Conitnutid WG2 3 * J 

d]dato for this expensive repair, 
which only a frequent Inspection can 
help prevent. Get under the car 
every 2*500 to 3,000 mites and see if 
the hoots are crocked or torn. If so, 
replace them pronto. Now, you've 
been warned — a^ain, Yours truly, 
Mon. 

Skunk works 

The absence of a screen aver the air 
vent in front of the windshield of* 
197$ Ford Granada Ghia lias raided 
a stinking problem. Le area falling 
into the red and then Jill the ear 
with an odor when l use the air con- 
ditioner, heater of' defroster. The 
dealer has told me to pa rk a way from 
trees, but that's silty. Is there a sensi- 
ble sot ut io n I—Ca ri $ ch u ttz , Roge rs. 
Ark. 

Yeah, Carl, hut I don't know if 
you're goinj? to like it any better 
than the one suggested by the deal- 
er. You should use a strong spray of 
water from a jrarden hose to period- 
ically flush the area where leaves 
and dirt fall. That's the only way 1 
know to #et rid of leaves and dirt 
that fall into a cow! area which isn't 
screened. If any reader has a proven 



solution to this problem (hard 
doesn't), Carl and l would like to 
know about it. 

Doubting Thomas 

Tftr dealer keeps telling that flu- 
toud growling noise I hear when 
starting the diesel engine of my 19$J 
Chevrolet m chnrnetfriFtir this 
engine, but /V? <pd nig dotthis, / 



htt vent owned ■! ear with a die set 
engine hefor r this, but none of my 
gtisvtiut engines ever started this 

troy, Contd thr dealer hr right f — 
Tom AW, ( r u j 'lisle < Fa. 

Not Liu less he's taken steps to sat- 
isfy warnings issued by GM about 
starter motor problems with 
4,3- and r^.T -liter diesel endues. 

He should consult Chevrolet »rr- 



Fow, but mighty 

A diesel engine tEoesn t nave as many eternal emissions con- 
trol's as a gastrin* engine— only positive crankcase ventilateon 
iPCVj and exhaust gas redrew sition (EGR) systems 
PCV systems, In particular, require atteniian. One qf the mgsi 
serious problems caused by a rest reeled PCV system is loss of 
or I. The most elaborate setup is in GM VS and V6 diesels. shown 
here. You should wash ihe breather cap and ventilation filter 
assemblies in cfean, ncnjiammabfe solvem and lei them Fm-dry 
Gve^ ^s.OQO mite. Replace ihe Preacher cap and wash vonh- 



air-dry eveiy 30.000 miles in 1978^.60 mod- 
els. replace the flow control valve at 30.000 
mites. The 1031 jM diesels, except those 
own ten sale kt California, and a:l 19B2 mod- 
els have a crankcase depression regulator 
This pan is nos to be serviced oi replaced 
1 9S2 diesels use a modified PC V system 
On these cars gases aie drawn from the 
va«ve covers through a crankcase depress 
Sion regulator vSlvfc (CDRV), a rainy large, 
kettle -shaped ctev-ce. You can wash ifte ven- 
Utaiion fitter, but ifon c a^low any sotvort to 
come in contact with the CDRV 





5 in 1 WOODWORKING MACHINE 




(2 HP EXTRA HEAVY DESIGN) 



SAVE $251* Today 

Stvcuf offer pood thru ETae Mtti of the month 
OfHlLY IfBI 

CALI NOWin n -600) 421 -2467 

TaN Frm IntocnMUnn 
to C«WDmto «■ qo B*t* [213) S49-07B1 



VERY IMPORTANT 'r \ 

Hie Ortty machifie built wilh 
A *U. CAST MON TABLE* 

B. HEAVY DOTY DESIGN 

C- 2 H P. ELECmiC MOTOR 

O. BUILT AS AN INDUSTRIAL MACHINE 



PLANT 

MASTER WOODCRAFT CO, 



VOUR NAME 



CITY _ 
PHONE t 



STATE 21 P 

BEST TIME TO CALL _ 



Oi y ol Amarican W*cN*** Co 

600 SPRUCE LAKE DHFVE - P.O BtiX APS 
HARBOR CITY (L« CA 00710 

CfejIOflhlp AYAllftHfl 
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Introducing New 
Flexible Fabric. 

The bandage that 
moves with you. 

So it stays with you. 



vice bulletin H2-T-8, Because this is a 
new-for-'SS go ar- red uctioti starter 
motor, some bug* had to be worked 
out in production. Before they were. 
0 number of these starters got into 
the field with an incorrect clearance 
between the flywheel ring- gear 
teeth and starter drive gear. 

Have the dealer remove the start- 
er and install .0 Ifs-in. shims (part No, 
10008053) where the starter mounts, 
[f shims totaling .045 inch don't 
solve the problem, he shoo Id replace 
the starter-drive housing (part No. 
1072608) and center bearing support 
(part No. 1972700). 

U T s possible that improper mesh- 
ing of the etarter-drive gear teeth 
has caused the starter-drive hous- 
ing to hrcak^ so the dealer should 
i look for this and replace a damaged 
housing. If the housing is broken, 
the reduction drive gear and starter 
armature may have been damaged. 
Ask him to check. 

Let me caution you about one 
more thing- If your car hasa6 + 7-Ifter 
engine and the dealer looks for the 
part number for a gear-reduction 
starter motor (part No. i QMS 52) in 
1 his 1982 5.7-liter engine parts manu- 
al, he's not going to find it. This part 
number is listed only in the parts 
manual for the 4.3-liter diesel. Don't 



let him put you off because of this. 
That gear- reduction starter motor 
is used with 5.7-iiter diesels, 

By the way. this information ap- 
plies to all 1982 GM ears having 4,3- 
and 5.7 -liter diesel engines. 

Gasket case 

The Jftf-cic.-tn. Vtf engine of tuy 
Plymou th V &tare Hint ion wagon has 
developed a recurring problem. At 
about 17 two and tT.OVO mile#, the 
intake manifold gasket failed. What 
can l do about thin?— George A. 
Joseph Jr P> Omaha, Neb. 

First, I'd check the FCV system to 
make sure it isn't clogged. The 
crankcase must vent itself to pre- 
vent excessive engine pressure. 

Chrysler has issued a new rubber- 
impregnated cork gasket that holds 
up better than the original. The one 
for your engine is part No. 3H37605. 
A new gasket was also issued to 
replace the foam intake- manifold 
gasket in the 360-cu_-in B engine. It's 
part No. 3514187. 



GOT A PROBLEM WITH YOUR CART 

Just ask Mqrf about ■ t S$nd ynut question to me Cat 
Cfinc „ Poputat Mecftamcs, 224 West STtfr Sr . New 
Vqri L N Y I 00 1 & White kt control tw answered 
prowsms ffisr genw&t merest wr: 
t>t pUtf&AM 1 in Jftfl 



SERVICE TIPS 

1 SeJI-adsu&ting clutches need a liEEle help at 
leasi once every 5,000 miles. Puli the podai up 
as far as posable wilh your hand or toe. and 
[hen depress the pedat stowty . YOtr may Or may 
noi hear a click 

■ in replacing me coolant jn isse GM 
engines, install an ethylene glycol base anti- 
freeze mat meets GM speeiiication 

This is a new formulaiion irtaE’s needed Eo p*e- 
vehl corrosion In engines wim aluminum cylin- 
der heads, in pre-1902 models, eihytane glycol 
base anErfreeze meeting G U specification 
I099-M is used- You can use i&SS-M m the 
■cooling systems ol these cars when you drain 
l but don’i min ihe two 

■ II your 19B1 or 1962 Dodge Omni or Plym- 
outh Horizon (2.2-hEer engine) experiences a 
loss of air conditioning (compressor n-oE engag- 
ing), have your neater consult service bulletin 
24-01-62. Ho may have Eo install a new air con- 
ditiorung cydiog clutch switch (pad too 
4205030) and portion Ifw switch so it doesn’l 
hit agalrel the power steering pump pulley, 
whktfi is what caused the trouble originally 

■ The DepartmenE at Transportation (DOT) 

has expanded s(s consumer serytees. By call- 
ing DOTs toll-free num&er (flOO-424'9393), 
you can gel information on recalls, ihe fuel 
economy rating ol a car you're thinking of buy- 
ing, crash East results, uniform lire quality grad- 
ings, estimated operating and maintenance 
figures for vehicles, and information about the 
odometer tampering law — all free. IM 
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Choosing The Caree r You Want Is 
Part. Of The Navy Adventure. 



Whatever vour choice. 
Navy technical training offers 
two things. First, you’ll have 
the opportunity to master 
your career skill using the 
most modern equipment 



special pay for sea duty, and 

benefits that make Navy 
starting pay good pay for 

any job 

That’s n lot to offer. But 
the Navy has technical fobs 



The Navy Adventure starts 
with choosing the job skill or 
technical area you want. 

The Navy offers training 
in fields like Electronics, 
Computers and Aviation 



Mechanics . , . over 60 career 
areas in all. And the Navy has 
experienced job counselors and 
an entire computer network 
designed to match the Navy's 
technical training to your 
qualifications and preferences. 



around. Second, through your 
m school and on-the-job expe- 
rience. you’ll gain a level of 
technical skill chat can pay 
off for the rest of your life. 

Plus you 'll be ea ming over 
$550 a month . right away, with 



available— over 75,000 each 
year. The Navy knows the 
future belongs to men and 
women who have highly spe- 
cialized skills, and gives you 
the training and experience 
you need to become the best. 



Navy. It’s Not Just A Job, It’s An Adventure. 




SCIENCE WORLDWIDE 



Venus: the red planet? 

NASA officials think Soviet cosmo- 
nauts will be on their way to Venus, 
or will build an Earth-orbiting space 
station as early a* nest year, Venus 
seems the more likely target in viow 
of the back-to-back landings on the 
planet earlier this year by two Sovi- 
et landers. The craft were rocketed 
to the planet in six months each — 
two months faster than any previ- 
ous launch. 

Venus Lander-13 stood tempera- 
tures of over 9Q9 a F. for 2 hours, 7 
minutes* Lander- H lasted about 30 
minutes, 

NASA spokesman; Charles Red- 
mond wouldn't say that Venus is the 
Soviet target for cert run, but he not- 
ed that the Russian cosmonaut pro- 
gram centers on keeping men in 
space for months on end. An orbit or 
two around Venus is likely, he said, 
adding that "even a manned landing 
is believable.' 1 

The landers took soil samples ami 
photographs in a region selected by 
American scientists under a cooper- 




Soviei lander lasted two hours on Venus. 

ation pact with Russia that was ini- 
tiated in the Carter administration. 
Ironically* the Reagan administra- 
tion has ordered this information 
exchange ended, ostensibly to pro- 
tect American space secrets. 



Volcanic gurgles 

During the geologically explosive 
1970s, an average of 60 volcanoes 
erupted each year worldwide. But 
the 1980s have begun with a relative 
w^himper— despite the Mount St, 
Helens blast of May 1980 and the 
eruptions this past March. 

According to the U.Ji. Geological 
Survey, a mere 58 volcanoes erupted 
worldwide In 1980, followed by 41 



eruptions in 1981. But as one geolo- 
gist put it: "Two years does not 
make a trend." 

All in the family 

Recent findings suggest the nuclear 
family— father, mother and child— 
began taking shape among tree- 
dwelling ra map: thee us apes about 
10 million years ago* Duke Universi- 
ty paleoanthropologist Richard Kay 




Tree-dwelling ramapiliecus of 10 million 
years ago may have been a lamlly "man." 



says he came to this "leap of faith" 
conclusion based on studies of the 
fossil record. 

“It appears there was little differ- 
ence between male and female ca- 
nine teeth in these animals/ 1 Kay 
notes. When he considered the fact 
that modem ape* with same-size 
canine teeth practice monogamy 
and maintain family units, he felt 
justified in transferr ing the behav- 
ior— at least tentatively— to i ama- 
pithecus. 

TCTCACAGTGTA 

And that's just for starters. It takes 
39,986 letters to describe the type, 
number and order of chemicals mak- 
ing up the longest DNA sequence 
known to man, CDNA* chemical 
groups joined together in a chain 
sequence, carries information from 
generation to generation in cellar 

Brookhsven National Laboratory 
biologist John Dunn determined the 
sequence by analyzing T7 N a bacte- 
ri abating virus. Why all the fuss? 
Now that the sequence is known, 
biologists can take apart the virus 
DNA to study how it lives, dies and 



mutates. The previous longest DNA 
molecule sequence was 16.569 let- 
ters long. 

New bag for air bags 

Those paper sacks supplied by air- 
lines for sudden cases of airsickness 
may have even more important med- 
ical uses for passengers. The Ameri- 
can Medical Assn.’s Commission on 
Emergency Services says the bags 
can he used to relieve hyperventila- 
tion — the rapid, deep breathing 
brought on by high anxiety. 

Wrili rtgin the Jo ?/ rtut i of the .4 m c > - 
ican Medical Awacmtion, commis- 
sion chairman Robert Gillespie says 
hyperventilating passengers should 
breath into the bag or a disconnect- 
ed oxygen mask until the condition 
subsides. In hyperventilation, the 
body takes in too much oxygen. By 
breathing into the bag, the patient 
draws in mostly carbon dioxide, bal- 
ancing the level of the two chemicals 
in the bloodstream. This "tricks" the 
brain into believing that the patient 
is no longer frightened — the condi- 
tion that triggered the heavy 
breathing in the first place. 

Let them eat plastic 

Cattle need to eat roughage to keep 
their stomachs free of u leers and dis- 
ease right, up to the day of slaughter, 
The roughage massages their stom- 
achs and induces secretion of protec- 
tive stomach saliva. But in the final 
weeks, when beef cattle are kept in 
production-line feed lots, providing 
hay is a bother. 

Now Kansas State University re- 
searcher Erie Bartley is working 
with a far less complicated way of 
keeping cattle stomachs healthy. He 
feeds cough -drop-srze plastic pellets 
to experimental bovine. ’The pellets 
induce the required response in the 
stomach, and they pass through the 
animal’s digestive tract, so there's 
no danger of plastic winding up in a 
human digestive tract. Iff 
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HOMEOWNERS' CLINK 

QUESTIONS ANSWERED 



Paint spatters on woodwork 

of the preview* owners of the 
htm$r t just purcha$ed repainted 
with latex paint. He spattered the 
paint all over the dark Mediterra- 
nean-type woodwork. I have read of 
product* that wilt remove dried latex 
without harming the u nderlying fin- 
ish* Do you know of a spec (fie prod- 
uct or formula that will do the job f— 
Hugh Williamson. Weatherford, 
Okht . 

I checked with my paint chemist 
friend at Sherwin-Williams and two 
local paint stores* Noone I contacted 
has heard of this material. Any 
paint remover they know of will also 
remove, or at least alters the finish 
beneath, depend] ng upon the degree 
of application of the remover. 1 
would remove the trim before using 
a paint remover. If you feel that you 
can do the work while the trim is in 
place, be sure to mask off adjacent 
walls and floors. Also, follow the 
manufacturer's directions about 
wearing gloves and goggles and pro- 
viding ventilation. 

Air- stapling root shingles 

/ plan to reshingle mg 10-year-old 
roof I hare a compressor mi which l 
can regulate nt'r pressure; hut i'r^e 
been told that on amateur shouldn't 
fry to use an air-stapler, especially 
when shingling over an existing roof 
I want to use fiberglass shingle* on 
top of mg present asphalt ones. IVAaf 
^rccanrfows should l take to assure 
a satisfactory applirat fon ? — James 
Olsen, Austin, Tex. 

The wrapping on each bundle of 
shingles will usually have tips on 
how to do the job. Also, your supplier 
may have a free booklet on installa- 
tion tips. But they steered you right 
about the air-stapler. I checked this 
with the people at the Celotex Corp. r 
Box 22602. Tampa, Fla. 33622, one of 
the larger manufacturers of shin- 
gles. The company doesn't even 
want a jjio to air-staple over an 
existing shingled roof. They will 
allow an experienced roofer to air- 
staple their shingles Only on new 
applications. Here's why: 

On new work, if there's tod much 
pressure, the staple could cut 
through the shingle. If too little 
pressure is applied, the staple will 
project above the shingle. On a sec- 
ond roof application, this will result 
in a rippled effect, because the new 
shingles won't lie Hat over the 
uneven staples. 



One reason Celotex doesn't want 
shingles air-stapled over an existing 
roof is that the extra shingle thick- 
ness cuts down staple holding power 
by reducing staple penetration into 
the wood sheathing. 

Tell your shingle supplier the type 
and thickness of your roof sheath- 
ing. He'll tell you the proper length 
and gauge of galvanized roofing 
nails to use. 

Mildewcide wash 

Mildew has developed on the white 
shingles of our house. Recently, we 
repainted the house and didn’t use a 
mildew inhibitor in the paint. U> are 
able to wash off the mildew with com- 
parative ca&€i hut it reappears shori- 




Two-pound container or K 14 cry s lain 
makes enough mlldowclde solution to pre- 
pare an average-sire house for painting. 

l\j thereafter. Is there any add it ire we 
Could use when washing the house 
(hat would get rid of the mildew per- 
manentty? — Clare F. Reich, Madi- 
son, tViiS. 

White Laboratories Inc., Box 
1533b, Orlando, Fla, makes a 

line of X-14 mildew -fighters and 
cleansers. One, in particular, is for- 
mulated for use on building exteri- 



Oo you b&ve a noma mawteiiance or rapat* pfpbiam? 
$an$t\ fp HOTKwrwrs 1 CMjc, Poptfaf 
224 Wnjr 5?to Si. mw York, N Y fMIfl. Letters 
t&rifiot fre answered tndivduaify, but ptobfams t.r 
wjcJS interest writ Cw m tfrtt cotumn. Fof 

more fleme na par antf help. g$t PW s 

*forrrn Car* Gum i4.9$pestp&a. 5wtf ordersi*) to 
PM. &QX 10 14 , Rati® &tr Steiton. Hew York. N r 
WQt 



ors, However, you should use it only 
on surfaces that arc going to be 
repainted. The reason for the recom- 
mendation, according to a company 
spokesman, is that, depending on 
age, condition or type of existing 
paint, X-14 may cause streaking. 
biext time you repaint, consider 
using such a product first. 

Popping burner 

My 7-year-old ranch house is heated 
by a hot air, oil-fired furnace. Fre ■ 
guently l when the burner is entfxgDed 
via the thermostat,** mild “explosive" 
ig n i t ion t j t m c a ni befit re f ft e u a nun I 
burning. The burner h a retention - 
head type with ti two-pipe { inlet! 
return} ail-feed system* The explo- 
sion mag ftc the result of fuel accu- 
mulating inside the firebox* which 
ignites when we reignitc the burner. 
The fuel inlet tine does not include ci 
solenoid cutoff valve, 

/n yvnr opinion, da f need a sole- 
noid fuel cutoff valve? Also, do you 
kn O if of *ri gocid . co n r/j rch e n t* i re refe r- 
enee on nildnirner operation? 

— Ralph Walsh i Qceanpart, S J. 

The best l can do is to tell you that 
any answers along these lines would 
have to cotne from the manufactur- 
er. My mechanical engineer consul- 
tant says that most burners and 
assemblies are U.L.-listed and that 
any changes or additions must be 
approved by the maker, I also 
believe il would require that the 
work be undertaken only by an 
approved technician. 

You can write to the manufactur- 
er for its manual, which may list 
minor adjustments a, homeowner 
can make. Although I have a "Home- 
owners Installation and Service 
Manual" that was supplied with my 
furnace, / limit my '‘adjusting" to 
changing the air filters at least once 
every three months. [ employ a com- 
petent maintenance firm to chock 
and adjust my entire system each 
heating and cooling season, m 
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RUN HOT. 



Quick, 
Do-It-Yourself 
installation. 

If you can change the oil in your 
car, you cart make the installation 
yourself in a half hour using Hayden s 
patented Ouik-Mount and Quick Connect. 
Complete illustrated installation instructions 
come packaged with every oil cooler 



Beat The Heat. Free Offer. 

Purchase any Hayden Trans-Cooler™, or Duo-Cool™ 
at your local auto parts store, automotive chain 
store, RV dealer or repair shop and receive a Trans- 
Lte™ Hi-Temp Warning System absolutely FREE 
($19.95 value, Offer ends Sept, 1. 1982), 



Heat — Your 
Car's Greatest Enemy. 

Today s down sized cars run 
ter due to emission controls, option- 
al equipment, smaller engines and higher RPMs. 
Heat problems develop when you carry extra 
passengers . . . extra baggage , , , drive in stop-and- 
go traffic . . . drive on ice or snow . . . drive In hot 
temperatures . climb steep grades . , and do 
towing. The strain produces heat build up, and heat 
destroys engines and transmissions. 

Over it Million Transmissions Fallen 
Last Year.* 

9 out of 1 0 were caused by overheating. 




The Effective Solution? 

Hayden engine and transmission oil coolers. Their 
patented design is so effective that oil tem- 
perature is lowered by 20 to 60°F Remember, 
every 20 9 F drop in oil temperature doubles oil and 
equipment life. 



Engine OH Cooler 



Trans Cooler 



* Courtesy ATRA 



Limited Offer * * 

Purchase a Trans-Ute direct from 
I Hayden for only Si 6.9S prepaid 

I Name 

Address 

I City State Zip 

■’OH*' WprssOewrntJer Sr. T98J CA rffiflenls MSfitai 

i . zJ 




For free product brocnure, mite: 

1531 Pomona Road, P.O. Bo* 848. Corona, CA 91720 
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NEW NOW 

for home and shop 






A The Heltberg Quik-Snap System is a group of head protection devices 
(hat were originally designed for loggers The low- profile Sate- T- Cap 
($4.90) is made of high-density polyethylene and has an ad[ustable. per- 
forated vinyl headband The protective earmutfs [Si 4 25) have foam-filled 
cushions and snap into place in slotted grooves on the helmet sides. The 
visor ($6 50) is made of nylon mesh and hooks onto the earmulf brackets 
These and rotated' products are available from Global Marketing Corp . 
Box 308, Wilton, Conn. 06897, Write to Global for a catalog 

A The Sawbuck is a new. lable- mounted B- in saw that can make 
Cross-, miter and oevel cuts In any stock, up to and including 2 v 12s The 
saw rides on two steel guides connected to a cast-aluminum bench insert. 
The circular insert rotates slightly more lhan 45 to the right and left and 
has positive miter slops at 0 : , 3 1 Vs and 45 The 95-pound unit folds into 
a 22 x 32 - 50-in area and sens for $589 ai power tool dealers, it's from 
Rockwell International. 400 North Lexington Ave Pittsburgh, Pa 15200. 




C This Windsor chair is a ki! offering from Heath Go , Dept. 405-01 5, 
Benton Harbor, Mich. 49022 It's made of three different solid woods, 
used as follows: The upper chair section (back, supports and armrests) is 
ash; the seat ■& pine, the legs and stretchers am maple According to the 
manufacturer, the chair can be assembled in a weekend by following the 
instruction manual supplied with each kil It sells for about £190 and is 
available at Heahkit Electronic Centers or from the maker's catalog. 

D The Duno Adhesive Tool Workshop is a collection of six adhesive and 
sealant-repair products, sold together for oonsumer convenience. Each 4- 
ftuid-ounce lube has a plunger-type applicator, a slender nozzle for use in 
irghl areas and a reseala&ie top to protect the unused product. Included 
are Household Cement, Plastic Mender. Professional Wood Glue, Plaslic 
Aluminum, Liquid Steel Filler and Liquid Solder. The entire set of six 
tubes sells for $i 0.99 at hardware stores and home centers. It's manutac- 
tured by Loctite Corp . 4450 Cranwood Cl Cleveland. Ohio 44i2fl, m 



42 POPULAR MECHANICS 





We Back Oui R.V. Service 

Coast to Coast 



“If we serve you In Seattle, we’ll back you in Paducah? 






RecVee f HITCH 
WORLD [WORLD. 



MOVING a storage 



Now there's somebody who becks their R.V service 
throughout the USand Canada. No matter where you 
travel, there® a U-HAUL® REC VEE WOPLD a "and 
U-HAUL HITCH WORLD 9 " nearby to stand behind its 
parts and service work, coast to coast. U-HAUL has over 
1.000 Moving Center locations open seven days a week. 

ON-SITE OR IN-SHOP SERVICE 
We'll do the Job at your place or ours with factory autho- 
rized service, parts & supplies 

"*0 SERVICE It you break down 
can 1 - 80Q-52B-0355 < toll-free ) 
PARTS, SUPPLIES t ACCESSORIES 
Chemicals, directories, maps, hoses, appliances, toilets, 
pumps, lighting, awnings, TV 
antennas, tire earners and morel 



COMPLETE TOWINQ SYSTEMS 

U-HAU L HITCH WORLD has everything you need for 
you r to w vehicle and trailer. With over 35 years experience . 
nobody knows more about trailer towing than U-HAUL 
Hitches for domestic and foreign cars, trucks and 
motor homes. All from top-brand names such as REESE, 
DRAW-TiTE and VALLEY Also custom fabrication for 
unique vehicles and towing needs. 

COMPLETE LINE OF 
TOWING ACCESSORIES 
Brake and sway controls, electrical connectors, trans- 
mission coolers, ball mounts, suspension aids, tow bars, 
mirrors and more 1 







Blinds save energy 

Blinds help keep out undesirable 
solar rad la lion in summer, yet let in 
cool breezes, In winter, they can let 
in solar radiation ami diffuse sun- 
light to give natural lighting 1 .— Lou- 
ise lAivelft 1 . Lodi, ,W, 



Sealed mall flap 

Make certain that your mail slot Hap 
clo&es tightly after mail has been 
delivered. Weatherstrip around the 
flap if necessary. to keep cooled air 
from escaping in summer, and cold 
gusts from entering in the winter. 
— Marnka Hntintnnt t fiiixt Lputt, 
Max*. 



Freezing newspapers 

As you empty your freezer, or when 
you buy a new one, till the empty sec- 
tions with newspapers. The paper 
displaces airspace with solid, cold- 
retaining material, so your freezer 
won’t run as often, [n a power out- 
age, a tilled freezer keep a food fro- 
zen longer than u half-filled one.™ 
S k r rri n e Whn Hrtf, S p ri uq h root , VI ' r # , 



Insulating water line 

Water from our water heater must 
travel a long distance, dissipating 
heat en route to the opposite side of 
the house. J realized that for the 
water to reach our sink anti dishwash- 
er at the proper temperature tat 
least NO" F.), it had to leave the hot- 
and ran the other end into my w ater water tank at a slightly higher temp- 
heater, f covered the copper with er attire. However* 1 was able to turn 



Preheating water 

To reduce the cost of heating water, 
I wrapped 2f> ft. of Etexible copper 
tubing around the exhaust due of 
my furnace* tl prevented contact of 
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down the water-heater thermostat 
after I blanketed the hot-water line 
with an inexpensive foam tape covered 
with aluminum foil Not only do we 
save Enoney, but we expect that our 
den, through which the line runs, will 
stay slightly cooler this summer.- — 
Jofm D . Bowman, IHnttitigham, A fa. 



Sftaffl yCur JiOfm energy-sa^ifiQ ideas p M will 
pay 525 for each piiwsh&d idea inchjtfe sketch 
qf photo, ifnGC&ssafy. as well *s your social secu- 
rity flufnfiw Also include a slamped, EeHl- ad- 
dressed envelope ir yw want unused mai^ial 
na^umed! Send bo: Energy-Saving, Popular Me- 
ChflPCK^WeslSTfflSt.NAWVortLN V 1D01B 



dissimilar metals by separating 1/200° V. fiberglass insulation. In 
them with high-temperature \nzu- thisway. watergoirgintotlieheRt- 
latiug strips.) Then I hooked one end or is preheated hy the furnace,— 

of the tubing to the water source* Kevin Callahan, Scranton, Pa, 
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Warning: The Surgeon General Has Oeieffnirwd 
Thai Cigarette Smoking Is Dangerous to Your Health. 
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the fuel-efficient muffler. 



THRUSH TURBO POWER— NOW ALSO AVAILABLE IN STAINLESS STEEL 
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Aluminum can crusher 
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When recycling aluminum cans, 
you can reduce to a fraction the 
bulk of the two dozen or so alumi- 
num cans it takes to weigh a 
pound. Simply flatten them with 
this handy can crusher. Cut the 
wood parts to size, roughly shap- 
ing the handles; then smooth 
them with a rasp and medium 
£ 120-grit) abrasive. Hinge the 
main wood parts together and 
attach a flattener block with glue 
and nails. Using the crusher re- 
quires minimal effort. 

—Chariest H. Hardy 



Adjustable sawhorses 




A pair of these simple racks 
clamped to two sawhorses, with 
several 2 k 4 s laid across the top 
rails of the jigs, provides a work 
surface of virtually any height 
you wish. I sometimes lay 2 k 4s 
across the center and the bottom 
rails to provide additional surface 
for drying painted panels. 

— George Obradovich 
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FROM READERS 



A BEAUTIFUL GREEN 
LAWN FOR ONLY IOC 



FtnilLjjngand watering your lawn isn't enough. | 

It is very important to Leep your mower blade J ^ 

sharp, too. A dul mowej blade tears you* grass, ^ 

ca unrig the tips turn brown, and leaving you \ ' /W -1 ’ 

with an unhealthy look sng lawn. ^ -Ifc" J ’ll 

With AU-GatcrGrJt© T»l Sharpening K 

only cost you IOC to sharpen the mower blade 

yourself. Our pig 7 inch s*fe makes a high speed grind- 
ef 0ut of a ny mako electric drill. 

j h's fisl and to sharpen mower blades. hoes. 

_ I shovels, axes and all your garden tools. 

One Aii Ggior-Gr*:© Disc can sharpen 20 mower 
$ blades. Each kit contains 6 discs,- 1 hat** 120 sharperr- 
ing$-#i 10C e&ch. equals $12-00 



A COMPLETE TOOL SHARPENING KIT for S1 1.95 

i Add $1 Tor trhpQ & mug Chmidv U.S,a *dd S3 idtftpft & Aflig O j o wdcnbidd %y>% uif* is - f | 

Consrtt* yf **(r,i CCwr^ AU G ATQR-GH IT© Stnck On Duct, 

One 7 inch u ze Back up Pud and One steel arbar ibis all drills! 

Plus FREE BONUS Mowof Glade Balancer 

VESA or MAS T FRCARO customer CAL l TCL L FRE E 1 800 543-7796 
15 Osv Monev Back Guarantee (tacep! in Alaska, Hawai. & Ohio! 

Or senrt chetli or nmnev artfer to Sandllli] Tofili ..if Olnu 

.. ___ P.O, Bo* 1677, D#>i>t PM 

4U‘G/T0R‘GMT ■ -J? Fairborn, Oh«! 45324 

Makw SindiiUi f as* & Ebiv 1 [513)878-3948 

All credit card oadfri, be ware to include account number Ik «ip dale 



Windprool plywood carrier 



The problem uf transporting h 
sheet of thin building material 
from the lumberyard to huu^e ur 
shop h a tricky one, aa the slieets 
flutter and flap when carried flat 
on a ear's roof rack. However, if 
you secure the sheets over a sin- 
gle 2*4 laid rial, then twist the 
2 ■ 4 onto one edge as shown in the 
drawing, thu sheet material will 
be curved and rigid enough to 
withstand the wind, — .4, Weber 

Handy power- loo I fixture 



1 use this fixture to work on 
square, round or other stock on 
my hand saw* circular saw and 
disc aarder. Many power tools 
have a 'a * ft- in. miter-gauge slot 
to hold this device. With the angle 
welded off-center (2 1 ; find 3 l : in- 
on each side! onto steel bar. you 
can use it in several ways. Rotate 
it l J0‘ for use with a 1 -in. belt Sand- 
er. resting bar against the table 
edge . — Jfitf Wallace 
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3 -Whetifng to independence! 



can 

1 - 800 ' 257 ' 79 S 5 
for Free 
Catalog 

/MEDiCAR^ 

^ Luworan 



lit lid OwpbHoi— Iiip Wttmflil Mil 

CYCLE-CHAIR, the ALUMINUM ELEC- 
TRIC BIKE inas is am safer its so 

easy lo handie. you con Pol on off forward. 
msm. speed, s.teerirg, and braking with 
Just ONE HAND? 

Use GYCLE-CHAlfl irdoors as well as oul- 
floors Stia re year hike wiih a friend, lraveh Id 
tfte store, or take it to ifoe hank &e indepen- 
dent tin the Cadillac of 3-wlmlflrs. Us low 
center of gravity and ail-aluminum frame 
makes CYCLE- CHAIR the lightest, strongest . 
sales! 3’ wheeler gn the market today COSlS 



only pennies to recharge at home 
Send for free Dock let and special offer on 
CYCLE-CHAIR, PEDALPQWER electric bike 
motors and pedal tricycles or call toll-free 
1-SG0-257-79&5 in N J 800^32-6550 
3U Da* Trial - Money Back Guaranise 

GENERAL (MINES CO., Bql. m 

591 Mjnius Bsvtt , Sewill. New Jersey UBOaG 



yourself 

with 



* F a r Any t hmg that St ick* o r Sq ucak\. 

* Dries ignitions in bnats, RVV 

* Pr otcc?s reel s gun* j ga i n s [ ru^t , 

* Cleans, lubricates. 



It really works. 











Now you can shrink a $600 car repair down to $25. 



Everywhere you took these days, it's 
$600 for a transmission job here, $400 
for engine repairs there. 

It's gotten to the point where even 
the remote possibility of major repairs 
is enough to worry anyone. 

Until now. 

Because now you can cut those 
worries down to 3 more manageable 
$25. And keep them that way for up to 
five full years. 

Introducing the Ford Extended 
Service Plan — for purchasers of Ford 
or Lincoln-Mercury cars or light trucks, 

Here's how it protects you. 

The Extended Service Plan covers 
thousands of parts, including major 
repairs. And promises no parts or labor 



charges, except a small $25 deductible 
each Ume you bring your car in. No 
matter how many different covered 
parts need to be fixed. 

Which means you can go to any one 
of 6,500 Ford or Lincoln -Mercury 
Dealers across the U. S. and Canada, 
and the most youll pay is $25 for any 
covered repairs. 

Plus there's much more. With plans 
ranging up to 5 y ear s/50, 000 miles of 
maximum protection. See your Dealer 
for all the details on how- to shrink car 
repair worries down to size. 

As* for the Extended Service Platt by 
name. Ifs the only one backed by the 
Ford Motor Company. 

Seat betts save lives— buckle up. 



Ford Extended Service Plan 





Troubleshooting CM's 

Computer Command Control 

byMort Schuijit MRT 1 
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GM's CCC * Sf Stein u*ss an electronic control module to regulars engine I unct ions and 
provide diagnostic dale Inset (lop) shows cross section of dual -bed eitalyllc convert- 
w_ Inset (right) shows electrical connection to automatic transmission 



G eneral Motors' Computer Com- 
mand Control (CCC) system is 
the most common electronic engine 
control system in use today. CCG* 
which uses a computer to control 
engine variables, is used on both car- 
bureted and fuel-injected engines to 
help control exhaust emissions* 
while improving fuel economy and 
maintaining good driveability. 

While the actual repair of the CCC 
system calls for extensive trouble- 
shooting of various components, the 
diagnostic procedures are relatively 
simple. On the other hand, just 
knowing how the control system 



works will give you i better under- 
standing of what makes your late- 
model CM car tick. 

CCC is installed on some 1980 and 
on all 1981 and 1982 passenger car 
engines , except diesels. 

*TfcVl t probably install CCC on gas- 
oline engines for years to came, 11 
says Ken Jacobson, who is staff 
supervisor at GM Service Research 
in Warren, Mich. “It keeps exhaust 
emissions and corporate average 
fuel economy within ranges set by 
law." 

This GM “all-computer" policy 
may hit you in the pit of your stom- 



ach, You may think*"! can’t trouble- 
shoot an engine problem caused by a 
bum computer-system part. The sys- 
tem is just too complicated." 

[ admit to being as unelectrunic as 
a 19f?5 Chevy carburetor. But t on a 
recent visit to GM* J was able to 
locate faulty computer- system parts 
on a Pontiac J2000 that Jacobson 
had purposely sabotaged to test 
me. 

{Jf course, it's a lot more complicat- 
ed in a real- world situation where 
many more variables are present. 
The computer can only determine 
that its input from one particular 

JULY 1932 49 



Th<0 digital multimtftir 
sells for about 1200 and 
Includes voltmeter and 
ohm meter functions. 





sensor is incorrect* It can't, for 
example, distinguish between a bro- 
ken wire or a leaking vacuum line 
and a failed component. 

You don't need sophisticated, au- 
tomated test equipment for trouble- 
shooting: You can use your old 
dwell/tsch, left over from the days of 
breaker-point ignition systems; a 
handheld lU-rnegohm input-imped- 
ance digital multimeter; vacuum 
gauge; hand-vacuum pump and a 12- 
volt test light. 

If you do decide to troubleshoot a 
GM CCC system yourself, you'll have 
to fabricate six; jumper leads. Use 16- 
or 18-gauge wire, six female termi- 
nals (part No. 1201 4RSG) and six male 
terminals (part No. 1201 4837). Buy 
terminals from a GM or auto parts 
dealer. 

Make each jumper lead about 6 
inches long. Connect female termi- 
nals to both ends of one wire, male 
terminals to both ends of another 
wire, and male and female terminals 
on opposite ends of the four other 
wires. 

Although you may learn basic sys- 
tem diagnosis, the complete isola- 
tion of a fault requires more exten- 
sive troubleshooting. Furthermore, 
repairs of the CCC system compo- 
nents are covered by a five-year, 
50*OQD-mile warranty. 

CCC system basics 

Before you can troubleshoot a 
problem on an engine with CCC* you 
have to know something about the 
system. Depending on which compo- 
nent fails, the engine may knock 
(detonate), stall, idle roughly, idle 
too fast, surge, hesitate, not start, 
use too much fuel, or fail to meet 
emissions standards- 

However, you don't even have to 
recognise a symptom to realize that 
a problem may exist in a CCC sys- 
tem. A check engine warning light 
on the dash is illuminated whenever 
the on-board computer calculates 
that something is not functioning 
properly. 

The snafu is that the on-board 



computer can be fooled. Before any 
attempt is made to troubleshoot a 
CCC System* you have to make sure 
that normal engine problems, like 
bad sparkplugs, vacuum leaks, faul- 
ty ignition components or damaged 
internal engine parts are not caus- 
ing changes in engine operation that 
fool the computer. Reports from the 
field suggest that many problems 
that are fairly common to ail auto- 
mobiles will trigger the check en- 
gine light. 

Although all GM engines don't 
have every CCC component, the sys- 
tem in cars that have it controls fuel 
mixture, idling speed, spark timing* 
air delivery to the exhaust system, 
exhaust gas recirculation and purg- 
ing of the fuel evaporation control 
system canister. 

If your car has an automatic 
transmission, the CCC system also 
controls the operation of the torque 
converter clutch. 

Keep in mind that the computer, 
which is also called the Electronic 
Control Module (ECM) t is at the cen- 
ter of everything, It receives signals 
(information) from various CCC 
components* Based on these data, 
the ECM transmits orders to other 
CCC compone nts that control en gine 
operation, 

Fuel-mixture control 

Fuel mixture control is the princi- 
pal chore of the CCC engine control 



system. An exhaust oxygen sensor, 
engine temperature (coolant) sen- 
sor, intake manifold pressure sen- 
sor(s), throttle position sensor and 
engine speed {revolutions per 
minutel indicator gather informa- 
tion for the computer. The part 
receiving orders from the computer 
to control the gas and air content is 
the fuel- mixture control solenoid. 

Most times, the slice of the CCC pie 
controlling the fuel mixture keeps 
the air-to-fuei ratio at 14.7 to 1. This 
ratio is the one at which the catalyt- 
ic converter is best able to transform 
exh aust pollu ta nts — h y drocarbon s 
(HC), carbon monoxide (CO) and 
oxides of nitrogen {NO*)— into 
harmless by -products before they 
are emitted from the tailpipe. 

The oxygen sensor is responsible 
for keeping tabs on whether the 14.7 
to 1 ratio is being maintained. Posi- 
tioned in the exhaust stream, it mea- 
sures the amount of oxygen, (air) j.n 
the exhaust gas and, therefore, 
whether the exhaust is too rich (not 
enough air) or too lean (too much 
air). 

The computer measures the 
strength of an electronic signal that 
the oxygen sensor produces. The 
strength of this electronic signal 
varies in respect to the oxygen con- 
tent of the exhaust. The computer 
then decides whether the carbure- 
tor's mixture Control solenoid or the 
injector's fuel nozzles should lean or 
enrich the mixture. When the oxy- 
gen sensor signal and computer are 
being used to regulate fuel mixture* 
the engine is said to be running in 
"closed loop. 1 ' 

When the computer moves the 
mixture control solenoid to a neutral 
position and allows the engine car- 
buretor to control fuel mixture, the 
engine is said to be running in "'open 
loop-" Fuel-injected CCC engines 
control all engine fuel requirements 
electronically* but rely on the oxy- 
gen sensor signal for mixture con- 
trol only under normal cruise 
condition s* 

As long as we T re discussing the 
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oxygen sensor, her* are a few tips to 
remember: 

■ The sensor has to be warm (about 
600* F.) to work. If the engine idles 
long enough, the sensor may cool to 
below 600° F, and not emit aigttalB. 
Keep this in mind if you fail a state 
emisaions-control inspection after 
you have waited in Line for some 
time. 

■ There's a specific way to test the 
oxygen sensor, which well cover 
next month in Part 2. 

■ Don't remove the sensor without 
good cause. For one thing, it takes 
muscle. For another, the threads are 
coated with m special anti seizing 
compound (part No, 5613635) that's 
necessary to prevent the sensor 
from seizing in the exhaust mani- 
fold, 

■ If you use engine sprays (belt 
dressing, waterproofing agents or 
whatever), first find the oxygen sen- 
sor. Then, shoot away from it. Over- 
spray that enters the sensor vents, 
which are open to the atmosphere, 
will disrupt sensor signals. 

Altering the ratio 

There are times when an engine 
needs a fuel mixture richer than 14.7 
to I. That^s when the other sensors 
come Into play. 

The temperature sensor tells the 
computer if the engine ia too cold for 
14.7 to 1 and needs a richer mixture. 
At 14/7 to 1 + a cold engine may stall 
or run poorly. As soon as the engine 
gets warm enough, the temperature 
sensor tells the computer to go the 
closed loop or start “listening” to the 
0& sensor. 



Th# CCC system use* a computer-coniroltod solenoid to regulate ihe air fuel raflio. The 
energized solenoid closes a fuel valve and opens an air bleed to lean the mixture. 



idling speed control 

Depending upon the operating 
conditions — that is, engine cold, en- 
gine warm, air conditioning on or 
of f— th e car bu retor thrott le vat ve( s3 
in any engine, has to set itself at dif- 
ferent openings to maintain correct 
idling speed. Otherwise, the engine 
will stall or gobble too much fuel* 
On some CCC engines, mainte- 
nance of correct idle speed is con- 
trolled electronically by the comput- 
er, which tells an idle speed control 
(ISC) motor on the carburetor what 
to do. The ISC is a small, reversible 
electric motor that sets the opening 
of the throttle valve(s) by working 
the throttle lever. 

In order to give the ISC correct 
information, the computer needs the 
following input: 

1, Temperature wn*or— The same 



An oxygen oenior determine* the fuel mixture by measuring oxygen content: of the 
exhaust The ECM computer processes thte Infoimallnn end regulates carburetor. 



Other times when the engine 
needs a richer mixture are when it's 
under load and working hard, or 
when you drive the car to a higher 
altitude. 

Determining when this rich mix- 
ture is necessary is the job of the 
pressure sen sorts!. For example, 
when the engine has a load put on it, 
such as when you're going from 
cruising to climbing a hill, manifold 
vacuum drops. (Another way of say 
mg that vacuum drops would be to 
say that absolute pressure in- 
creases.) A pressure sensor in the 
intake manifold picks this up and 
signals the computer. 

Some engines have two pressure 
sensors: a manifold absolute pres- 
sure (MAP) sensor to measure vari- 
ations in manifold vacuum and a 
barometric (BARD) pressure sensor 
to measure variations in atmospher- 
ic pressure. 

Other engines have one sensor 



that is actually two-m-one, measur- 
ing both manifold vacuum and baro- 
metric pressure. 

Most CCC engines also have a sen- 
sor that signals the computer about 
changes in throttle position, It*n 
called the throttle-position sensor 
(TPS). When you tromp on the throt- 
tle to pass another car, the engine 
temporarily requires a richer mix- 
ture. The job of the TPS is to tell the 
computer, “Hey* pal. the engine 
needs a shot," 

Finally, when an engine runs at 
low rpm, it requires a different fuel 
mixture than it does at high rpm. A 
reference signal from the distribu- 
tor to the computer indicates re- 
quired rpm. 

The computer gathers and digests 
all the data. It then sends signals to 
the carburetor mixture control sole- 
noid. which plays electric pitter-pat- 
ter with the carburetor metering 
rod(s) and idle bleed valve to keep 
control over the alr-to-fuei mix- 
ture. 

Fuel-injected CCC engines change 
the amount of fuel delivered by 
varying the duration of the iqjector 
squirt. 
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kflo-apwf control motor regulaies kiln 
ipttid by ad lusting Ihrotlto opening as 
Instructed electron leal ly by the computer. 

one used in the fuel-mixture setup. 
When the engine is cold, the sensor 
signals the computer to tell the ISC 
that u higher idling speed is needed 
to prevent stalling. 

2. RPM r«!*f*nc# signal— Again, 
the same one used for fuel mixture. 
It signals the computer at what rpm 
the engine is turning* so the comput- 
er can tell the ISC to increase or 
decrease idling speed to bring rpm to 
speculation. 

3. An air-conditioning clutch switch 

that signals the computer to tell the 
ISC to "up" idling speed, so the 
engine won't stall w hen the air con- 
ditioner is on. 

4. A battery voltage measurement 

that signals the computer to tell the 
JSC that charging* system output ia 
falling below normal and to ,l up" 
idling speed. 

5. A park- neutral m witch that sig- 
nals the computer to tell the ISC 
that the transmission is being 
moved out of PARK or NEUTRAL, Those 
movements put a heavier load on the 
engine, which would produce an 
uneven idling speed unleva the ISC 
motor compensated for it. 

Spark-timing control 

You won't find a vacuum advance 
chamber or Centrifugal advance 
weights in the High Energy Ignition 
(HEI) distributor of later CCC en- 
gines. Spark advance is dune elec- 
tronically. 

Information from the various sen- 
sors I've mentioned is fed into the 
computer which then sends a signal 
to the electronic module in the HEI 
distributor by means of a four-termi- 
nal connector at the end of a harness 
coming from the distributor. This 
signal* called Electronic Spark Tim- 
ing, allows the ignition system to 
either advance or retard timing. 

Turbocharged engines have an- 
other assembly consisting of a deto^ 



nation sensor and electronic spark- 
control module. This assembly is 
placed in the circuit between the 
computer and electronic ignition 
module. 

If the detonation sensor picks up 
an engine ping, it signals to the elec- 
tronic spark-control module, which 
retards timing until the detonation 
stops. 

One of the most important parts of 
the spark-timing control to remem- 
ber is the four-terminal connector 
on the harness coming off the dis- 
tributor. It may help get you out of a 
jam someday. 

For example, if the signal from the 
computer to the distributor is inter- 
rupted for any reason f loose connec 
tion* bad part or whatever), the 
engine, if it's running* may stop 
dead in its tracks, (fit's not running, 
it may not start. 

In any case, you probably won p t be 
able to get it started unless you dis- 
connect the four-:errninal connec- 
tor. By doing so, you bypass the com- 
puter and the engine will start. Tim- 
ing will be retarded, but you'll be 
able to use the car until you tind the 
cause of the trouble. However you 
should immediately have the car 
serviced because prolonged opera* 
lion in bypass mode can damage the 
expensive oxygen sensor and cata- 
lytic converter. 

Also remember that it is neces- 
sary to disconnect this four- wire 
connector when adjusting ignition 
timing. If you don't, you won't get 
timing set properly, since the com- 
puter will be modifying the timing 
signal. It would be like adjusting 
timing with the vacuum-advance 
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Four-ltFmlnal connector conn eel* ih# 
distributor lolti* compuler'tilectronic 
i perk -control function. 



unit connected to a vacuum source 
in a nomCCC engine. 

Air-delivery control 

Without air delivery, exhaust 
emissions would be very high when a 
cold engine is started, because the 
Qa sensor wouldn't be working and 
the catalytic converter would be too 
cold to be effective. To combat pol- 
lutants until things warm up, an air 
pump and air- management valve 
assembly is installed on the engine- 
Air-management valves are the 
components the computer controls. 
There is no control over the air 
pump, which runs constantly. 

Air (oxygen! is pumped into the 
exhaust system upstream from the 
catalytic converter (in the exhaust 
manifolds^ This mixes with un- 
burned hydrocarbons allowing them 
to ignite, The extra oxygen also 
allows heat to rise so the sensor and 
converter warm up quickly. 

In cars that use a dual-bed cata- 
lytic converter, air is also pumped 
into the rear bed of the converter. 
The front bed treats the NO, portion 
of exhaust gas, which is converted 
into harmless elements whan air ia 
not present IF exhaust gas were too 
lean (air present), the catalytic con- 
verter would have little, if any. 
effect on NO*. The conversion of 
NO* is one reason why the 14.7 to 1 
fuel ratio must be maintained. 

The air pumped into the rear of 
the con verter ensures that HC and 
CO are fully burned. 

The job of the computer in this 
casu is to take signals sunt by the 
various sensors and turn the air- 
man age me nt valves on and off* con- 
trolling air to the exhaust manifold 
and catalytic converter. When air 
isn't needed in the exhaust manifold 
or in the converter, the computer 
tells the particular air-management 
valve to close, and air is diverted to 
the carburetor sir cleaner. 

Torque converter clutch control 

Suppose your CCC engine is cou- 
pled to an automatic transmission 
and starts using slightly more gas 
than usual. One possible cause ia 
that something may have happened 
to that part of the CCC which con- 
trols the operation of the torque con- 
verter clutch (TCC). 

When vacuum drops* the computer 
tells the TCC solenoid to disengage 

the clutch* which allows the trans- 
mission to downshift, if it has to. The 
converter clutch is only applied 
when the vehicle is in high gear. 

In Part 2 next month, we'll explain 
how the CCC system is switched into 
diagnostic routing. We'll also explain 
how + the system's trouble codes are 
read and what they mean. M 
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3-pJSScnger Seating 
standard . 



Tinted glass 
standard. 



r 



14.8 gallon fuel tank 




for long range: 

%2 I PA estimated 
highway miles 



Swing-out 
side vent 
windows, 
standard. 



Intermittent 
windshield vvi 
standard. 



Steel -belted 
radial tires, 
standard. 



r* -speed 

overdrive transmission 
standard. 



Its hard to believe this is the 
lowest-priced truck sold in America. 




1982 Mazda B2P00 Sundowner 

* 5895 ; 

You tan believe it. The 
Mazda B20Q0 Sundowner is 
today's lowest -priced truck. 

Yet it comes with an astound- 
ing number of standard fea- 
tures, including a 5-spoed 
and steel-belted radiate. 

Not one of these features 
Is available on Toyota's or 
Datsun's lowest-priced truck, 
each of which costs hundreds 
more. 

Just one look inside the 
cab and you'll see more of 
the Mazda B2000's exceptional 

■M * Ir.ur -iu I, .I I Id il r rtfr HjlfW 1 Sun.J. >» r*r Vdiirtl :-r . ** irt In fitdtr- '■! i -1 " -1 &k In-H^ht. qtibru- *nd ul2wf dc.lirr ■ 1 1 n . L’i ■ . nun/ it. r^v n rh. ml 

IMI.i to Jilahiiih I'b -IsiviJ r.+iiilis- w-lh ipat^^lhm limy I FVi*tiro*lv*l--M- . . mu jw h m jmrfMt. Ire SUtt '■SundiMiwr MwflSxl 'nMf mi In,;-* ™ * *■ ■ 

lifnglft s t .,w!jmlh!d:wr Irtu.dfii^hwly rrtlhik w‘i!l pr.Ksbly h# Itt- Chbl Wl M hwv ispjfcfa*-- ‘flJtt 



value. There you'll find a 
three-passenger seat detailed 
in textured vinyl. New instru- 
mentation with electronic 
check panel. And handsome- 
ly trimmed door panels com- 
plete with armrests. 

You can also believe this 



truck is built to haul a heavy 
payload— 1400 pounds of it 
Even so, its 2-litrc, 4-cylinder 
engine delivers outstanding 
fuel economy, 

_ _ Jf you still 

38 27 find it all a 

E^l fiWv nip* fST mp< little hard to 
believe, we invite you to visit 
your Mazda dealer for a 
close-up look at the 
B2000 Sundowner, 

Seeing is believing. 



The more you look, 
the more you like. 












Would you del love our model 
above, was 16 years old when 
ho began playing Tk ne Zone, 
a new computer gam* that has 
lasting excitement? As player 
progresses through ihe game, 
he will view a series ol over 
1,400 colorful, high -resolution 
screen -a I zed pictures. At top 
right Is view erf Rome during 
th# reign ot Caesar. A strange 
creature within Robin Hood s 
Sherwood Forest Is a«n center 
right. And at bottom are tha 
13 Colonies' heroes In 1776. 



^Ijr^ r Pi"m 



The 

Worlds 

Longest 

Game 



by NeN Shapiro electronics editor 

F rom swampy, dinosaur infested 
lands to the merchants tit world 
of 4082 A.D. — across 400 million, 
years and spanning two plane U— 
the computer game Tim# Zone 
from On-Line Systems is delight* 
mg thousands of adventurers, A 
graphic adventure gam e for an Ap- 
ple Jt computer, with over 1,400 
full-screen pictures, Time Zone is 
one of the most challenging, fun— 
and certainly the longest — of all 
computer games. 

Tawitf Zone presents the player 
with a goal (in this case, saving 
the Earth itself!. To accomplish 
this mission, he must solve many 
puzzles along the way. The puzzles 
involve the player in such adven- 
tures as a forest quest made at the 
behest of Robin Hood; a perfume 
delivery to Cleopatra's court and 
visits to various other times and 
places that fill both sides of the 
game's six floppy discs. 

Roberta Williams, who began the 
whole graphic adventure craze 
with her earlier program. Mystery 
House, is the chief writer and pro- 
grammer of Ti me Zone, She told 
us, "When I used to play adventure 
games, I didn't want them to end. ir 
As it turned out, Roberta wasn't 
alone in her wish, In just a few 
months, Tim# Zone has already bo- 
come one of the most popular com- 
puter adventure games, 

Like most computer games struc- 
tured aUpng 11 art venture” lineup 
Time Zone requires the player to 
communicate with the program by 
typing in two-word minisen tenter 
Players move from scene to scene, 
acquire various object s» face men- 
aces ami generally indulge in some 
sophistic:! toil problem solving. To do 
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BOX OF AIR WITH ANY PAIR. 




sugg .selling price 

Of S 2 SJS 



save i iron « « M1 
wa/ue portable air 
compressor Kit 
when you buy any 
two Gafcirtef special- 
purpose shocks or 
struts Just plug it 
into your car tighter 
ami use tt on fires 
On toys On footballs 
votleybalts and rafts 
ideal for summer. 

So see your 
participating auw 
parts store or service 
station now. Before 
the offer floats away 
July 31, 1982. 



floppy di&e and assure yourself of 
reincarnation later. 

Every detail of Time Zojte, from 
the artistic talent and care in the 
rendering of the thousands of 
frames, to the varied puzzles and 
surprises — even the originality of 
the concept — illustrates the amount 
of time that was lavished on this 
pmes development. We asked Ken 
Williams. On-Line president, how 
they were ever going to top their 
production of Time Zone ? 

EH We can't. No one ever will. It was 
such a serious commitment of alt our 
lives for the past two years. Why 
would somebody else want to do that 
to themselves?” 

It took a team of programmers! 
working under project coordinator 
Bob Davis, two years to program the 
game; but It could actually take the 
average player even longer to ^fin- 
ish," There are already informal 
clubs and discussion groups of Time 
Zone players throughout the coun- 
try. If you have a computer and a 
phone attachment (called a modem)* 
you can check the Micronet Apple 
user's group on the CompuServe net- 
work for details on such groups. 

Time Zone ($99.95) is already a 
classic. It seems sure that no one 
will think of computer games in 
quite the name way again. W 



this, a player types into the comput- 
er what he really might do in the sit- 
uation which is presented p in car- 
toon style, on the screen. 

The first puzzle which the adven- 
turer must solve, for example, is to 
find the time machine itself, and fig- 
ure out how to operate its controls. 

At the beginning of the game, the 
time machine appears before the 
player in the middle of a field. The 
wise player would immediately type 
Go machine and the computer would 
then quickly display the colorful 
interior of the time machine, com- 
plete with a chair and control con- 
sole. If the player should then type 
sit down, the scene would change 
again to a view of the control console 
as seen from the time machine's 
operator's chair. 

In this way, a person moves 
through the world of Tims Zone in a 
realistic fashion. You might be walk- 
ing along a lake when a gigantic 
dinosaur blocks your way, for exam- 
ple. And it's a good idea to watch 
your step in ancient Rome, especial- 
ly when you become a participant in 
the bloody Roman games. 

Luckily* there is a save game fea- 
ture. So even if you are killed when 
you're stepped on by a mastodon, 
tomorrow is another day. At any 
point, you can store your game on 
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Gabriel computer tuned 
254 shocks for the world 
of small cars. 



Yours is no exception 



Gabriel 
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NEXT MONTH IN PM 




Soften flash 






To relieve the disconcerting ef- 
fect qf close-up shots on human 
subjects^ cover the face of your 
flashgun with one or two folds of a 
thin, clean, white handkerchief. 
•Secure it with rubber bands. 



— Robert Hertzbei-g 

Nip for ID 




Finding a single frame among sev- 
eral rolls can be hard, but a pa- 
per punch can solve this problem. 
Lightly nip the edges of a frame 
to be marked, but not beyond 
sprocket holes. — kobert Hertzherg 



Spotting palette 




Retouching prints and negatives 
is more convenient if you use a 
plastic coffee-can lid ns* a mixing 
palette. Make notches on the rim 
to hold your brushes so they won't 
tip or roll away *— Ar VlVfrrr 




Popular 
Mechanics 
FILE BOXES 
& 



SEPARATE 

INDEXES 




JVd more untidy 
shelres or maynninem 
stocked on topof 
each other. 

POPULAR MECHANICS FILE BOXES 
will help you keep your magazines 
and bookshelves trim and orderly. 

PM is now offering a sturdy glossy 
I Required File Box to keep a yearis 
supply of PM issues neatly together 
With every order you will 
receive FREE self-adhesive labels 
covering the years 1975 through 1984. 
Peel off Ihe year required and place 
on appropriate PM File Box and 
you'll have a very valuable, convunient 
and attractive reference library. 

1 File Box. $2-95 

2 File Boxes. $2 75 each 

3 or more Fife Boxed, £2.50 each 



PM Indexes for 
the years 197 S- 1981 
are here! 



Find ihe answers [o your shop, home 
and car problems faster than ever 
Thousands of entries cross-reference 
the articles that hive appeared in PM 
over these years. 

ORDER BY YEARl Price for each 
index is &J. 2 H. 

POFDUM MECHANICS 

Bos 101-1, Radio Ci i jr Station, 

New Yorfu NY (Old! 



■ Taming killer a terms, 
a How U.S. Presidents bugged 
Ihe Oval Office. 

9 New Cobra reptlcars. 
m Sportsmen's knives made from 
kits. 

m How to pick a pocket comput- 
er or programmable calculator. 



t (‘. pillar Hirhinn UjffWLinr will. 
i?piir rw^rpC frum I I ■ U* * nr rriiivi'i hM-V 
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iwip i^n iEvt-f-bpr 4*Yiv*ry ihe Fw**-I wj-tfiin pi ■ f" 
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turn, with a rttpatii fur apj farther irulJiKtw-'n may i> 
uonctmi-nu ivu r urdwr I’Vas-i ■-l-ii vj, lII tiuh M'l«t to ui at 
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W ^ | Please tnltf WCP» 

yf I" 1 IFljf iUbKf iplifin to 

• « * POPULAR WECHAAi ICS to . 

Q I year *11.9 7 

□ 2 yean Kl. 97 

Payment ot is enctosed. 

Bill Me 

Initial twr* 






«dw* 



Crty Sw* 7j0 

Your First pnpy win be on its way 10 yOo in Si t to 
twelve w&ake WaBctilor il 

A puftlicatiofl oT mo Hears! Goipwalran 
Charge tvderi Mib^t Is jiubl^nWi acc*tA*ntt 
lAlww prim apply m U S. * Ptru^icng tn ty tarjUian 

and Icfc^n yriCea jChWI ) 



CHANGING ADDRESS? 

rf you're ptanning 10 move, please l«l us hOOw al 
least ei^hi wee*t£ belDre chsngtOg yOur address. 
Attach awnem wtdrws label imO Ml in your naime 
sf>d your new address This will serve to insLue 
prtimpt se-'vite on your -Eubsctipfcon. 



Entf o4d lifefF elm iwr nm 
ondevfl itenun- 

POPULAR MECHANICS 

P .0 lua row, Du Ifahrt, Ian 5035 B 
of call Inll-liM. 800 - 247-1470 
UKt of hit mrimb c«lh SOO-UJ-i 27J 



NAME 

NEW ADDRESS, 



rP'-flOM pnnt Ji 



PbtnOu WrrMviif.A u t jMPl^culon nr rt««fs( Ht§ujiu 

a PlVfcKHHi <nlchr ttrinl Cdtpcitj^Uici 



c vnT surf ;ifcooe 
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WHAT DO YOU 

SCORE ON THIS 





TEST? 



Find out and get a FREE one-year 
woodworking magazine subscription! 




The test takes only a minute 1 

Just answer each question, total your 
score and enter ii on The coupon 
Then till in your name and address 
and send it in to Shopsmith 

For your effort, you'll receive a FREE 
one-year su bscripf ion ($6 .00 value) to 
HANDS ON 1 , the national woodwork- 
ing magazine lull of how-to home 
repair articles, proiect plans and other 
helplul tips 

So grab a pen or pencil and get 
started 1 



coupon 10 me Shopsmith address 
shown below. 

Tour firs) issued HANDS ON 1 will 
arrive soon. And because you're 
interested in woodworking, we ll 
also send you a complimentary 
Information Kit about the 
Shopsmith MARK V ihe 
compleie home workshop any- 
one can use and enjoy 

The MARK V combines (he five 
power tools you need most in one 
economical, space- saving unit. 
Its the tool to start with the 
System you grow with! 
Mail the coupon today 1 



I Hpw much experience have you 
had in woodworking, home repair 
and/or home maintenance 7 
(A} Little or no experience 
lB) Some experience 
(Q Quite a bit ot experience 

2 Which phrase best oescribes 
your workshop 7 

fAj A selection of hand tools and 
portable power toots 
t B) A table saw or radial arm saw, 
along with hand tools and 
portable power tools 
(C) A good selection ol sta- 
tionary and portable power 
tools, along with hand tools £ 

3 How involved do you want 
to become with woodwork- 
ing. home repair and/or home 
maintenance? 

(A) Not very involved 
(B} Moderately involved 
(C) Heavily involved 

4 What's the likelihood mat you'll 
buy some kind of woodworking 
tools within the next year 7 
(A) Not likely 
(8) Somewhat likely 
(C) Highly likely 

5 Which best describes you? 

(A) I do home repairs and main- 
tenance only when it can't be done 
any other way 

(B) I do some woodworking and a 
variety of home repairs and 
maintenance 

|Q I'm primarily interested in fme 
craftsmanship woodworking 



Shopsmith Inc. 



T ne HQfr le Wg^shop Company 
TSOOfller Drinr 
Vandal.* OhiodHTT 



Shppsmrth Fnt 19 &£ 



On Question #5, t circled the 

letter Please enter my name 

tor a FREE one-year subscrip- 
tion to HANDS ON! the na- 
tional woodworking magazine 
i $6.00 value) And send me a 
FREE Shopsmtlh MARK V In- 
formation Kit. including the 
helplul booklet ' How To Deter- 
mine Vour Best Power Tool Boy" 
I understand i am under no 
obligation. 



Name 



Stale 



How 10 find your score: 

it's easy! Give yourself nine points for 
each (A) you circled, six (or each iB) 
and three for each(Q Then enter your 
total on the coupon, 'ill in the special 
blank about Queslioi #5 and enter 
your name and address Mail the 



T ht* hoir* b 1 fW Cot ttHAv 
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Stereo Sound Rom 




IS WE- DELAY 
TERMIN-Al^ 



VieflATIhtGCLATt 



VOlCf 

COIL 

HOUSING 



COVER 



Aeousllc 2000 AC Is a cone less speaker I ha I uses walls as a sounding board. 
Intel photo (top) shows components The illustration shows connections Inside 
the 2000 AC end the unit's heart: the voice coil that drives tha vibrating plate. 



SOURING : 

board 

i^ALLl *i 



INDUCTION CO l L 



40 AMPLIFIER 



This teacup-shaped device 
attaches to wall surfaces and 
turns them into speakers. 



by Neii Shapiro 

ELECTRONICS EDITOR 



I almost laughed when inventor 
Bill Ashworth took what looked 
remarkably like a teacup, screwed it 
into a suction of wall paneting, and 
hooked the tiny device to the speak- 
er output of a powerful stereo ampli- 
fier, But when ho turned the ampli- 
fier ran. and the whole room filled 
with clear, pleasant sound, I knew 
he had something. I started listen- 
ing. 

The ‘'something 1 ' is called a cone- 
less speaker and it’s the result of SO 
years of painstaking research cm 
Ashworth's part, fn fact. long-time 
PM readers may recall an article 
about hi?? original invention which 
ran in the December issue 



{Ffi ntastie Conelw* Lov.d&pwtker, 
page 36), 

Then, the sound was only fair. 
Now, according to tests conducted 
for PM by Tridftc Labs, the coneless 
speakers can mate your walls sing 
rail l in much the same way as con- 
ventional speaker** There are still a 
few drawbacks* hut for many pur- 
poses. these little teacups — coupled 
to your wall— could be a substitute 
fur large, space-eating speaker??. 

Motes from a teacup 

This coneless speaker is an au- 
dio transducer. Most conventional 
speakers have transducers, called 
voice coils, which convert electrical 



signals into mechanical vibrations. 
These vibrations cause the speak- 
er's flexible cone to move back and 
forth, moving air and producing 
sound. 

But Ashworth's coneless speakers 
work on a different principle. The 
hack side of the cone-less speaker is a 
special metal plate which has been 
acoustically designed to transmit 
vibrational energy to a wall surface* 
instead of to a paper or polymer cone 
(no^e the small gap between the 
plate and wall in the illustration on 
this paged. 

According tu Ashworth, much of 
the secret of his speaker's operation 

ii i - , » e rU* fu^ 1 iiaga * jJ.» 



M POPULAR MECHANICS 





CUSTOMER INFORMATION FROM GENERAL MOTORS 



HOW TO SATE TOUR LIFE 
AND THE ONE NEXT TO YOU 

OVERCOMING YOUR PSYCHOLOGICAL RESISTANCE TO SEAT BELTS MAY BE THE KEY. 



The facts are startling. 
Experts estimate that almost 
half of all automobile occupant 
fatalities and many serious 
injuries might have been 
avoided if the people had been 
wearing seat belts. That’s 
because most injuries occur 
when the car stops abruptly 
and the occupants are thrown 
against the car’s interior or 
out of the car. Belts reduce 
this risk. 

Many people say they 
know the facts, but they still 
don’t wear belts. Their reasons 
range all over the lot: seat 
belts are troublesome to put 
on, they are unoomfortable, 
or they wrinkle your clothes. 
Some people even think get- 
ting hurt or killed in a car 
accident is a question of fate; 
and, therefore, seat belts don’t 
matter. 

If you’re one of those 
people who don’t use belts for 
one reason or another, please 
think carefully about your 
motivations. Are your objec- 
tions to seat belts based on 
the facts or on rationalizations? 

Here are a few of the 
common rationalizations. 
Many people say they are 



afraid of being trapped in a 
car by a seat belt. In fact, in 
the vast majority of cases, seat 
belts protect passengers from 
severe injuries, allowing them 
to escape more qdddy. Another 
popular rationalization: you'll 
be saved by being thrown 
dear of the car. Here again, 
accident data have proved that 
to be untrue— you are almost 
always safer inside the car. 

Some people use seat 
belts for highway driving, but 
rationalize it’s not worth the 
trouble to buckle up for short 
trips. The numbers tell a dif- 
ferent story: 80 % of all auto- 
mobile accidents causing serious 
injury or death involve cars 
traveling under 40 miles per 
hour. And three quarters of 
all collisions happen less than 
25 miles from the driver’s 
home. 

When you're the driver, 
you have the psychological 
authority to convince all of 
the passengers that they 
should wear seat belts. It has 
been shown that in a car, the 
driver is considered to be an 
authority figure. A simple 
reminder from you may help 
save someone’s life. 

Another common myth: 
holding a small child in your 
arms will provide the child 
with sufficient protection 
during a crash. The safety 
experts disagree. They point 



out that even during a 30 mph 
collision, a 10-pound child 
can exert a 300-pound force 
against the parent’s grip. 
So please make sure Child 
Restraint Systems are used 
for children who aren’t old 
enough to use regular seat 
belts. 

If you’re an employer, 
encourage your employees to 
wear seat belts. At GM, we’ve 
made it a matter of policy that 
everyone riding in company- 
owned vehicles is expected 
to wear lap and shoulder belts. 

We heartily support the 
program initiated by the 
National Highway Traffic 
Safety Administration to en- 
courage the use of seat belts. 
So please fasten your own 
belt, and urge your family 
and friends to follow your 
example. Even the best driver 
in the world can’t predict what 
another driver will do. 

This advertisement is part of our 
continuing effort to give custom- 
ers useful information about their 
cars and trucks and the company 
that builds them. 




General Motors 

Chevrolet * Pontiac 
Oldsmobile * Buick 
Cadillac • GMC Truck 







Homer Formby Says: 

"Paint removing sure 
needs improving!’ 




All the scraping and sanding. All the misery and mess. 
No wonder most people would rather do almost anything 
than remove paint. 

But that's all changed now Because 
I've developed a new paint removing 
system. It's built around powerful 
chemicals that loosen and lift And 
it’s a system that's simple, quick 
and convenient. 

Try it. I'm sure you'll agree the 
Formby System removes the 
pain from paint removing. 

Start With The Liquid. 

My Liquid Paint Remover 
can remove virtually any kind 
of paint. From any kind 
of wood. 

The special wood formula 
is a unique combination of 
premium ingredients that plow 
through paint. Yet won't 
harm the surface. 



Remove Meats Of Paint 
In Minutes. 



Brush on Formby's* Liquid Paint Remover and you 

can actually watch the old 
paint layers being bubbled 
away, That's thanks to 
my formula it s heavy- 
bodied t so it works fast and 
holds tight, 

Making it easier to 
work on vertical surfaces, 
And since there’s less 
need for hard scraping, 
you're less likely to gouge 
the surface of the wood 




The Paint Remover Wash 
Removes Residue. 

After you finish with my Liquid Paint Remover, use my 

Paint Remover Wash and 
steel wool pads to remove 
stubborn holdover residue. 

This final step in the 
system also removes 
streaks and helps rub 
down the surface for the 
final finishing or staining. 

When The Only Way 
is To Spray 

Sometimes you simply 
can’t brush on Paint Remover. So that’s why I developed 
my Aerosol Paint Remover. I believe it’s a revolution. 




imagine the same pene- 
trating power as the liquid, 
but in a convenient spray that 
gives perfect coverage on 
places like legs, moldings, 
carvings and filigrees of wood 
pieces, 

After 50 years of brush-on 
paint removers, my spray 
ushers in a new day 




"I Love Wood.” 



Wood has been a part of my life ever since I worked 
as a boy in my father's antique shop, hand-rubbing 
fine furniture. 

I believe in letting the natural beauty of wood 
shine through. My Paint Remover System is designed 
to do just that It gets through years and layers of paint to 
reveal the glory of the wood underneath . 

And you do the job simply 

My System makes paint removing a chore no more. 
So take on those projects you've been putting off With 
Formby's* Paint Removing System. The system that 
improves paint removing. 

For more information on Formby’s Paint Removing 
System, and other Formby's products, write to Formby's 
Inc., P.O. Box 667, Olive Branch, MS 38654. 
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No one knows wood as good, 



Formby^ products am available at better paint hardware, home centers arid department stones . 
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In a quarter-mile and 1 1 seconds 
you can be going 125 mph. 



by Joel Breault 



T his year’s motorcycles are the most 
radically styled and most techni- 
cally advanced bikes ever built. 
While the auto manufacturers re- ^ 
serve their most daring styling 
concepts for the auto shows, 
the motorcycle makers put ^Bf 
their advanced ideas right in 
the showrooms. If you j 

haven't been to a mu- ^ / a 

torcycle store in the last I 

two years, your next visit 0 

may lead you to believe 
you've been locked in a 
time warp 

The big four from MB 
Japan (Honda, » 

Kawasaki, Suzuki £yd 
and Yan lah a i offer J 

iwxids that 



■ Whllotl Isn't the fastest 
or tho bunch. 0>C CXSOOT ia 
Honda's siiUm&ta future- 
gly1ln$ statement. It 
fea lures a V-twIn, SOO-cc. 
water-cooled, turbocharged 
motor, ahaft drive and tha 
most ha&d-lumlng Fairing 
«var bolted to a trams. 
Tha Turbo has a top and 
ol 5 M mph and blasts 
I h rough tha quarter-mile 
In a mar* 12.0 seconds. 



PM RIDES THE WORLD'S 
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will suit anyone, from the 
puttering commuter to the 11- 
second quarter-miters for whom 
only hyperdrive is acceptable, 

With so many bikes to choose 
from, wading through all the 
models and variants within model 
lines becomes a real chore. 

Rather than go through each and 
every model, we picked the most 
significant— and fastest— of the 
new models from each of the big 
four and gave them a thorough 
thrashing on the roads of 
southern California. 

Honda CXSOOT 

The Honda Turbo may look like 
it's the fastest bike in the world, 



but it isn't. With an ET of 12.65 
and a trap speed of 1 12 mph in 
the quarter-mile, it is eclipsed by 
the much larger Suzuki GS1100E 
(11.0 seconds, 125 mph). Gut then, 
again, speed and ET in the 
quarter-mile is not everything. 
What the Honda lacks in brute 
acceleration, it compensates in 
precise handling, responsiveness 
and exotic styling. 

The heart of this motorcycle is 
the V-twin, 500-cc. water-cooled 
engine. This engine first appeared 
in the nomurbo CX5Q0 in 1978 
and really broke the mold in its 
class. Previously, if you wanted a 
500-cc bike you were limited to 
either vertical Twins, transverse 



Kawasaki 1100 Spectre (above 
toft) produce* 100 hp from 
Hi verticil four-cylinder 
engine. It features "American" 
styling, a stepped net and 
boll-upright riding position. 
K*w**aW QP2750 (above) 

hes 4lh near styling, 

pump* out 00 hp and runs the 
quarter In 12-0 Secofidi, 

Ifc* Yamaha 650 S*« (toft) 
to tha quickest 650 around. 
Low riding position, lots of 
ground clearance mat this 
Olka a real handler, 



t*2M$$te&JP..933* ? »4l 
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Suiu hi Katana 11 OS's bliarrc styling la matched 
by Ha wild, lb- valve mill that propels It through 
the quarter-mile In 11.2 second*. It fealurni an 
anttdkvs braking system and d Ip-on handlebars, 







Superscopes Beam Us 



Scientists working with 
the electron beam are 
currently rewriting many 
of the physics books. 



by Dennis Eskow sc ence editor 



E nter a universe where a j^raill o i 
stilt looms lurtfur than a moun- 
tain ranjce amt where two channels 
dujf deep and parallel have been 
known to leap tojcelher without 
warning— or explanation. Scientists 
have lon^ been able tu peer around 
the corners of this su bin ic res crop] c 
world, but now — LiBin.tr powerful 
electron beams — L hey 1 re delving 
into its mysterious innermost ports. 



And the results are nothing less 
than a revolution in physics, promis- 
ing technologies that will let us 
watch a virus prow or etch a micro- 
chip hundreds of times faster than 
today 1 h m i 11 i co an p u te r. 

Starting with u device that's little 
more than a souped-up TV picture 
tube, science has developed sophisti- 
cated magnetic lenses and advanced 
lab techniques to harness the amuz- 
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Into Atom-Sized Worlds 



in# electron beam. The bask equip- 
ment is a particle “j^n 11 that shoots 





electrons from a cathode to an anode 
down a vacuum tube. The vacuum 
keeps out air and particles that 
might distort the beam, 

Further down t he tube, the beam 
is focused through dkc-shuped mag- 
nets in the same way that tijdit is 
focused through glans lenses Kite- 
t roiu absorbing “blanking pi ales” 
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The electron beam 
(above) Is a basic tool 
of the new physics. 

Si reams ot electrons 
are focused through 
magnetic lenses lo 
specimens. Used al 
Cornell (left), It etches 
lines 20 atoms apart, 
the kind of work done 
to make tail computer 
chips. Used as a mi- 
croscope, It can easily 
magnify an impurity In 
an experimental alloy 
3,000 times (right). It 
can magnify by as 
much aa 200.000*. 
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lr\ thi strange world of 
the su perse o pc, a swale h 
of silicon fiber (above) 
lakes on the appearance 
□ F an exotic jungle when 
magn^ied to 3 Wjt. The 
wood shaft of a cotton 
swab (above right) shows 
splinters m&gniiied to 
300x. And al Cornell 
Janet Mouredian is able 
lo make diagnoses, using 
up lo 1 OO.OGGx power, 






keep the highly charged particles 
from flying off every which way. 

Finally, the h>pm strikes the ob- 
ject being studied or etched. (Jf the 
beam is used as si microscope,, the 
exposure? are shorter* am! thus less 
energetic* than they would be fur 
etching.} I>eE>i. j jidinir upon rhe design 
uf the machine- the beam passes 
through the object onto a projection 
serpen, nr fall* in a high-rm-rfry 
shower all around the object onto a 
screen- Then* the picture in 
projected through the lens of a stan- 
dard microscope or photographed in 
a special chamber. 

Since UK}1, scientists have Used 
electron beams to see tilings smaller 
tli an a bacterium. liul in the past 
five years* the technology has rock- 
eted iii dizzying new heights. 

"We're looking at a whole new 
physics/" dec in res Michael Isaacson, 
li searcher at f ornell t diversity's 
Suhmicron Research Facility. "This 





The very cement’' that holds human ceEls together 
I he basement membr ane (left), becomes visible when 
ft's magmflad to jF,TO0Kr To get a specimen under 
the electron beam, ft must be sliced supenbtn with 
art Industrial-quality diamond blade under the light 
of a microtome (below). The specimen It then lifted 
with a tiny pair of tweezers and pieced on a copper 
disc, or a 'grid," which Is smaller than a pinhead. 



isn't the stuff you studied in high 
schooL SF As evidence, Isafiuaon offers 
the mystery of the "20-angsirom 
barrier/ 1 

Unbreakable barrier? 

Using a beam about b angstroms 
across— the size of a single atom— 
Isaacson has etched perfectly paral- 
lel lines remarkably short distances 
apart. But when he tries to dig 
canals lit' angstroms or less apart, 
the two lines survive only fractions 
of u second and then jump together 
to form one line, Isaacson is working 
on an explanation. "It just might be 
that there's n limit to how small a 
scale we can work in,” he .says. 

The electron beam was the inven- 
tion of scientists, frustrated with the 
limitations of the standard light 
microscope. With maximum magnifi- 
cations of less than Z.tiQOx. they 
needed something that would let 
them see cells and structures thou- 
sands of times smaller. The earliest 
electron scopes magnified objects by 
as much as 12.000*. Today* we can 
blow up the image of a cell or other 
object 200,000 times. But limitations 
and frustrations persist. 

“With the electron microscope, you 
see only in black and white," notes 
Rocke fe I ler U n i versity re sea rc h er 
Maria Rudzin&ka. "And you cannot 
study the living organism because 
specimens must be dead" 

If cutting doesn't destroy living 
tissue headed for art electron micro- 
scope. then "fixing" will. The sam- 
ples must be cut razor-thin to let 
electrons pass through. Rut even if 
they survive the process, they then 
have to be "fixed 11 on a mount with 
epoxy to keep the cell from moving 
and distorting the image. Noone has 
found an epoxy that will hold the cell 
perfectly still and keep it alive at the 
same time. 

“The answer may be in going back 
to light, microscopes/' says Cornell 



researcher Aaron Lewis* whose 
work may lead to the creation of 
the first light-powered super scope. 
Ironically, the light-powered inven- 
tion is made possible by work Lewis 
is doing with the electron beam. 

Heart of darkness 

At the heart of the present limita- 
tion of light microscopes is the fact 
that a beam of white light won't pass 
through an opening smaller than 
about 5,000 angstroms, meaningyou 
can't look at items smaller than 
that. But Lewis has found that by 
pounding a gold leaf to leas than 
1,000 angstroms thick — then elec- 
tron-zapping a hole in the leaf about 
500 angstroms in diameter — he can 
get a tiny beam of light to pass 
through, 

He is now working on the delicate 
construction of an array of such gold 
leaves. In future experiments, the 
leaves will be set side by side in front 
of a tissue sample. A high-energy 
beam of laser light will be shot 
through the sample, passing onto a 
tiny screen for magnification^ Theo- 
retically. with dozens of "eyes" look- 



ing at points the size of less than :ju 
atoms, the array wLU be able to 
produce pictures of cancer cells in 
the midst of reproduction, to name 
just one potential use of the ar- 
rays. 

For Some things, however, the 
electron microscope will always 
have an important use. "For diffi- 
cult diagnoses, it's hard to think of a 
way to improve on the electron 
microscope/' says Cornell surgical 
pathologist Janet A. Mouradian. 
"By studying the cells at various 
magnifications* we can tell the exact 
kind of cancer involved. We can look 
at the juncture between cells and 
understand how the cancer is invad- 
ing the body— and perhaps how to 
kill the cancer/’ 

Her tab assistant, J ose AveUo, pre- 
pares samples to be magnified up to 
KH) p GQfl tinier In surgical gown and 
gloves. Avello runs the tissue sam- 
ple Under a microtome, a device that 
looks like a light microscope, with its 
binocular eyepieces and yellow 
light. Placing the sample under i00x 
magnification. Avello sets a super- 
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PM Tests The Biggest 
Outboard Ever 

Outboard Marines new 3%-liter V8 powerhouse 
can challenge all previous records 

by Bill McKeOwn b qa* im$ editor «' 







create 
could w 
course 



T he rumors are true! A 
year ago when Outboard 
Marine Corp. introduced the 
biggest two-cycle outboard 
ever built, there was a sus- 
picion that OMC was out to 
performance that 
in the world’s dosed- 
radltg champion- 
ships, And further, these 
new Johnsons and Evin- 
rudos would also be adapt- 
able to offshore marathons 
— an entirely different 
league— and lead to produc- 
tion motors for big pleasure 
boats. 

So far, this exotic machine 
has not competed in the 
United States. But in five 
races in Europe, it has won them all. 
No one is quite sure of the top speed, 
The engine has been handled 
carefully and hasn't needed the 
ultimate push to come in first. The 
present outboard world speed 
record is 137.96 miles per hour, but 
the few experts who have driven 
this new VS report more speed than 
that on straightaways. 



Speedometer lhal slarts a! 60 mph and OMC tacfr a rpeiplfljneci 
by Jimbo McConnell and Jack Laekto PM lest driver McKeown. 



Is this the outboard of the future? 
In an exclusive first-ever test. Pop- 
ular Mechanics got an opportunity 
to judge. 

Up close with the engine cover 
on, the powerhead is only slightly 
taller than previous motors. Looks 
do not give away the massive 
horsepower hidden inside, and, once 
underway, the motor is muffled to 



hide any ear-splitting roar, 
Under the hood is no secret, 
and throngs at boat shows 
have already crowded 
around to study the twin 
banks of four cylinders set 
in a 9(1° V. with one dual- 
barrel carburetor mounted 
on each for a total of eight. 
Displacement of 3 l /» liters 
1214 cubic inches) probably 
pours out 400 or more 
horses of power, depending 
on the setup. 

I decided on t he test- ride 
day that 1 wouldn't quibble 
with the 400-plus estimate. 

With ace racing driver 
and OMC test technician 
Jimbo McConnell and direc- 
tor of Marine High Performance 
Jack Leek, we first went over cock- 
pit controls. Thumb buttons right 
and left on the steering wheel con- 
trol "up" engine trim, and fin alter- 
nate toggle switch under your right 
thumb chokes the engine. A gauge 
taped to the front top of the cockpit 
cowl shows trim position, A button 

fFieasa Il^t? to pjps 97 1 
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Gees van de Velderienduro and Motman-sprini run nel hulls l a dove and 
bpiew) handled smoothly al 100-plus mpn The potent new Vfi pew^rplanis 
are Inmmed out *iMi [ilt and olevnlo" mounl adjuslmenls which are 
controlled by steering wheel foof anrj toggle switches -n the cockpit 





For salely in tunnel hull like Mol marl (top], 
McConnell suits up PM $. McKe-own in 
drogue chi lie life jacket, radio helmet. 




une of dual Banns on 
cylinder apiece (ebo 
shows twin -barrel ca 
for sachol eight cylinders 
of 90 3 VS. Block is alumi- 
num with cast-iron _ 

for cylinders. CD ignition 
handles rpm approaching 
10 . 000 . Tuned ojihaust 
boosts hp estimated to be 
above 4QQ. Streamlined 
lower unit, plus electric 
One- i rich (Ifl ad j usloier I ol 
mount, positions surlac- 
Inp cleaver prop for oph- 
mum closed -course rac- 
ing. onshore marathon 
setup uses deeper units. 
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The Blackbird 




by Clarence L, Johnson 

T he Lockheed i T -2 subsonic, 
high -altitude reconnaissance 
plane first, (lew in 1955, It went 
operational a year later. It became 
obvious to those of us who were 
involved in the L'-2 program that 
Russian developments in the radar 
and missile fields would shortly 
make the l.'- Bird too vulnerable to 
c n lit i n lie nve ill ighl s nf So vie l ttm 
lory, as indeed happened when 
Francis Gary Powers was shut 
down on May Day of 1960. 

Starting in 1956. we had mode 
many studies and tests to improve 
the survivability of the U-2. Few 
gains were Forthcoming except in 
cruise altit ude, so ut took up stud- 
ies lit other dr -signs We examined 
the use of new fuels such as boron 



slurries and liquid hydrogen. The 
latter was carried into the early 
manufacturing phase because it 
w as possible to produce an aircraft 
with cruising altitudes well over 
100,900 feet at a Mach number of 
2.5 This design was scrapped, how- 
ever. because of the terrible logistic 
problems of providing fuel in the 
field 

it was still apparent that we 
would need a manned reconnais 
sauce aircraft thru could bo dis- 
patched '<n win-id wide missions 
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Story 



The world's first titanium plane flew 20 
years ago. Even now, nothing outperforms 
it. It has photographed every hot spot 
from Cuba to the FaJklands. Here, for 
the first time, is- the builder’s story. 




Artist s conception (right) of 
an SFt-Ff ai ahiEude is a view 
onty a spacecraft— or another 
SEach bird— would have Among 
world aircraft records siiff held 
t5y She design arg- speed Over 
3 si rsighl c □ u rse — 2 . 193- mpb 
apved over a closed erreuir 
2.032 mph, and altitude in 
horizontal flight— B 5 .069 feel. 
The photo a l right shows the 
only method avertable 20 years 
ago for lasting the plane § new 
J5B eng i ne £ x ha u st o l anol h e r 
jel engine was run through its 
intake, simulating high ram-air 
i^mperdtures at cruise speed 
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Two™ person Sfl-71 crews wear pressure Q 

suits very lo aaironaui gear 3 474 

cooling load (skin temperatures at 
right — "L" means lower surface) 
was 8 major design challenge. 



when required, From vulnerability 
studies, we derived certain design 
requirements for this craft: a cruis- 
ing speed well over Mach 3, a cruis- 
ing altitude over 80,000 feet am! 
very 3ow radar cross section over 
wide band of frequencies. Electronic 
counterm ensures and advanced 
communications gear were sl go 
mandatory The aircraft 
needed at least two en- 
gines for safety reason s. 

Operating at ram- air 
temperatures of over 800* F* 
immediately ruled out alumi- 
num as a basic structural ma- 
terial, leaving only various al- 
loys of titanium and stainless 
steel. It meant the develop- 
ment of high-temperature plas- 
tics for r adorn es and oilier struc- 
tures, as well as a new hydraulic flu- 
id, greases, eteutric wiring and 
plugs, and a whole host of other 
equipment. The fuel had to be stable 
under temperatures as low as -90° 
F. in subsonic cruising flight during 
aerial refueling, and to over 35(F F. 
at high cruising speeds when it 
would be fed into the engine fuel sys- 
tem, There N it would be used first as 
hydraulic fluid, at fiOQ* F,. to control 
the afterburner exit flap before 
being fed into the burner cans of the 
powerplant and the afterburner it* 
self. 

Cooling the cockpit and crew 
turned out to he far more difficult 
than on the X-15 research airplane, 
which could fly twice as fast (but 
only for u few minutes per flight). 
The rubber tires of the landing gear 
had to be protected from the heat 
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by burying the re- 
traction wells in the 
fuselage fuel tanks for radiation 
cooling. 

Special attention had to he given 
to the crew escape system to allow 
safe ejection from 0 mph at sea level 
to Mach 4 at over 1 QO<GO0 feet. 

The problems of taking pictures 
through windows subjected to a hot, 
turbulent airflow on the fuselage 
also had to be solved. 

Beginning in April I958> \ made a 
aeries of competitive proposals For 
M ach 3-plus reconnaissance aircraft 
to the C-LAp and to the ILS. Air 
Force. These airplanes were desig- 



with the Air Force 
in March I960. They 
were very pleased with 
our proposal. In early Janu- 
ary 1961, I made the first propos- 
al for a strategic reconnaissance 
bomber version. 

We were encouraged to continue 
our company- funded studies on the 
aircraft. As we progressed in the 
development, we encountered very 
strong opposition in certain Air 
Force quarters on the part of those 
trying to save the North American 
B-70 program, which was in consid- 
erable trouble. Life became very 
interesting in that the SB-71 was 
competing with an airplane five 
times its weight and size. 

The first A- 12 flew- on April 26* 
1962, In June, the Air Force evalua- 
tion team reviewed our design and 
the YF-I2A mock-up, and we were 
given good grades. 

Our discussions continued with 
Gen. Curtis LeMay and his Strategic 
Air Command officers. In December 
l962 + we were finally put on contract 
to build the first group of six SB-71 



nated in the Skunk Works (Lock- 
heed's advanced projects group) by 
design numbers of A-l through A- 12. 
In August 1959, our A-IZ design was 
declared the winner, which gave us a 
limited go-ahead for a four-month 
period to conduct tests 011 certain 
models and to build a full-scale 
mock-up. In January 1960, we got a 
full go-ahead on the design, manu- 
facturing and testing of 12 aircraft. 
We discussed the next version of 
the aircraft, an Air Defense long- 
range fighter (designated YF-12A), 
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SPIKE AFT 
I MOVES FORWARD 
FOR RESTART 5 
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lender fuselage 
was necessary to 
contain most of the 
fuel, as well as the 
landing gear and payloads. To re- 
duce the wing trim drag, the fuse- 
lage wag fitted with lateral surfaces 
called chines, which actually con- 
verted the forward fuselage into a 
fixed canard which developed lift 

The hardest design problem tin the 
airplane was making the engine air 
inlet and ejector (tailpipe) work 
properly, The inlet cone had to move 
almost three feet to keep the shock 
w ave where we wanted It. A comput- 
er~con tr ol 1 cd h ydrau ] ic act u a tor 
was required to provide operating 
forces of up to 31*000 pounds under 
certain flow conditions in the na- 
celles. To account for the effect of 
the fuselage chine airflow, the inlets 
were pointed slightly down and in 
toward the fuselage. 

The use of dual vertical tails 
canted inward on the engine na- 
celles took advantage of the chine 
vortex in such a way that the direc- 
tional stability improved as the an- 
gle of attack of the aircraft in- 
creased. 

All the usual low- and high-speed 
wind-tunnel testa were run on the 
various configurations of the A- 12 
and YF-J2A, and continued on the 
SH-71. Substantial efforts went into 
optimizing chine design and conical 
camber of the wing leading edge. No 
useful lift increase was realized 
from the use of wing flaps of any 
type, so we depended entirely on our 
low wing loading and powerful 
ground effect to get satisfactory 
takeoff and landing characteris- 
tics. 

Wind-tunnel data on fuselage trim 
effects w x ere of marginal value be- 
cause of two factors: structural de- 
flection due to fuselage weight dis- 

jFt&ase him to ruku 



aircraft. The first Y F-12A flew early 
next August, 

Going back to the origins of the 
final design, the required perfor- 
mance in speed, altitude ^ and range 
made it evident that a thin* delta- 
wring platform with a very moderate 
wing loading was required to allow 
flight at very high altitude. A Jong, 
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THE BLACKBIRD'S POWER PACKAGE 

mitw it* ^ m a ¥ r %■ * 



I n many ways, l he development of the 
J5Q engine by Pm it A Whitney more 
Shan 20 years ago paralleled the Lock- ' 
heed adventure into unknown engineer- 
ing, Nat only would tfie new mill be 
required in handle rntei air 
temperatures of 800' F. (see 
the photograDb below) at 
speeds of M@ch3 antf above tut 

it woidd burn a fuel hat would also be 
used as a hydraulic ibid and coolant’ 
reaching l&mperatufes as high as 600' 
F. before combustion 

We had lo learn how to - form sheet 
metal from materials which previously 
had been used only for forging turbine 
blades." recalls William Brown, then 
engineering manage' on ihe projeci for 
PralE & Whilney, 'I do not knowot a sin- 
gle part i hat could have been made from 
the same materials £$ those used on 
previous engines. ' 

Because of the creat drlfioully 6 i 
mainlining a smooth airflow (h rough jet 



engines ai high Mach numbers, a 
"bleed bypass cycle-" involving several 
sets of nacelle orifices (see drawing 
below) was originated This cycle main- 
tains an optimum ralio between Jtie 
intake and exhaust flow fates at all 
speeds A movable sprke ' ts also 
requited to position the supersonic 
shock wav© lba* forms in Ihe rhlet 
Computer simulation was unavail- 
able, so engine airframe migration was 
mainly a matter of flight and ground lest- 
shg Intel stalls ' followed by dangerous 
overheating were an early 1 light prob j 
lem. it was a -so’ discovered that the 
placement of an air-conditioner dump 
valve too near a temperature sensor 
was causing' on© engine la consiamly 
run faster than 1 the other And in one 
instance, during a ground run-up to 
peak power, .a jsa actually tnge$teti its 
own Pratt A Whitney nameplate, 
mourned near the inlet, causing major 
damage to ihe engine.— Robin Nelson 



Drawings show the changes necessary in the JSB engines configuration as It pro- 
gresses from ground start to high cruise speod HJgh^nglMf^ck maneuvers con- 
tribute to Inlet “sTaUE" 1 — air relusea to fla w— which necessitate a restart proc e duf e. _ 



DOORS OPElV 



DOORS OPEN 



JH ENGINE AIRFLOW — STATIONARY AIRCRAFT 

SUCK -IN 



TAILPIPE VANES 
CLOSED 



DOORS OPEN 



SPIKE 

FORWARD 



CENT EMBODY BLEED 
INTAKE FLOW 



056 ENGINE AIRFLOW— AT HIGH SPEED 

T AI LPI PE VANE 5 SUCK - I N 

FULL OPEN MORS CLOSED 



CENTER BODY BLEED 
OVERBOARD 



TERTIARY 

doors close d 



BYPASS DOORS CLOSED 
LOR AS REQUIRED TO 
POSITION SMOCK WAVE 
AND FOR RESTARTS 
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toiivwrt 13-tout Jute I 
mrtof to Hind power 



Flatter sides and deeper keels 
of longer lasting materials 
give these versatile craft 
softer rides and longer life, 

■ inflatable* are growing up. They 
I are still the small, simple-to- 
store. easy-to-carry. multipurpose 
boats that can pack away into car 
trunk or closet and come out to blow 



up for launch mg in minutes. But 
quality model* are no lunger consid- 
ered surplus Hferafts or plastic 
swimming pool toys. The latest 
space-age materials make them 
stronger and mere durable, while 
new designs make them look more 
like conventional craft. And new 
higher prices complete the resem- 
blance. 

A price tag of over $10,000 for a 



19-footer puts them in the hard-hull, 
big -boat league. 

The early rubber hulls that rotted 
out from sun and water exposure 
have been replaced. Nov,', synthetic 
fabrics that are specially treated 
w'ith synthetic rubber can resist oxi 
dation and ultraviolet attacks. Neo- 
prene, Hypalon, nylon. PVC and 
polyester in multilayered applica- 
tions are producing waterproof fab- 









A sailboard that goes to the 
beach m lust a shoulder 
bag, ih* 13 -pound Peaked 
rides on inflated P VC float 
charmers that support a 
three-piece deck and a 
itnro-aeclkin sail. 




rics of great strength and abrasion 
resistance, Kevlar fibers, like those 
in bulletproof vests, ure incorpo- 
rated into snmt J models. Now adhe- 
sives to seal seams of the air chain 
bers also extend the life of the latest 
models, 

Examples of a new sleeker look 
for inflatables come from Metzeler 
inflatable boats in Germany. To its 
line of dinghies, runabouts, canoes. 



kayaks and river rafts, an 16-foot. 4 
inch Concorde and a 13 foot. 8 inch 
Tornado have been added. New en- 
gineering has made possible flat 
topsides and deck above the 
rounded flotation chambers, Semi- 
deep-V inflatable keels for these 
and other makes provide a much 
smoother ride. 

The larger Concorde is rated for 
outboards tip lo 150 bp. seats four in 



inflated bucket seats, weighs 505 
pounds and can carry a payload of 
1*672 pounds- It has eight air cham- 
ber s, floorboards of wood, forward 
steering, and it can easily low 
water skiers. The Tornado takes 
motors of 50 hp that can pull two 
water skiers, has an optional dash- 
board with steering wheel and con- 
trols, and weighs 242 pounds. Both 

rP-'ca jg rn/iH to page 






Built Like Airplanes 



Priced accordingly, the aerospace spin-off 
bicycle is no mere pedestnan conveyance. 
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ALPHA LOTUS 
VX-10 SUPER PRO , 
*1,200 




A CIS TR O-DA MILE A EVEREST: $1,965 
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T his bite comes Imm one of 
ihe oldest and most respected 
European manufac brers, the 
Sieyr-Daimler Pych plant in Graz, 
in the sou I h of Austr a. The Ever- 
est is ihe lop-oMhe-line road-rac- 
ing machine. It has a hand-brazed 
silver frame. Frame :ubing is dou- 
bie- bulled Reynolds 53 1 m both 




main tubes and ihe fork blades. 

By a combination of careful 
componeni selection and preen 
skin frame geometry, the Puch 
people have reduced the weight of 
this bite to 18 pounds. This fan- 
tastically light weight, c n a 1 2- 
speed hike, compares very favor- 
ably with aluminum bikes. 

Frame geometry is typical rac- 
ing style, with a short wheelbase 
of 38 inches and a 1 7 te-inch fork 
rake. The frame is sliff and re- 
sponsive; t he steerirg is quick 
and accurate -E. S 



The Puch split seat tub* (above, 
left) allows rear wheel to sneak 
Into the frame for shorter racing 
wheelbase, U has side-pu IF brakes 
which are preferred by racers for 
quick action, although center-pyll 
design (ilka that on ihe bolus in 
photo at left) is more efficient 
and softer. Puch uses Cempegnoio 
Super Record rear darellleur. 
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Motobecan* 1 * alhaTuminum-aliey 
lubes {above) are expended al 
the joints to provide greater 
area for aero-space cementing 
technique, which usee no luge- 
Bike's lightness and ilnisH are 
superior In Hs price range. 



MOTOBECANE PROLIGHT: $ f , 149 



A lthough the ProLight is one of 
\ i he least expensive of the exotic 
bikes In this collection, it's one of the 
most innovative. For example, the 
frame tubing is the new Vitus No. 979 
Dural inox aluminum: it's I tigless and is 
cemented together, with the pints then 
sealed. This eliminates joint heating, 
which could affect the heal treatment 



and strength of the tubing, it’s the 
same technology used today in aero- 
space construction. 

At 20 6 pounds, the ProLight Is the 
next-to-lightest bike in its price range, 
it is the third all-aluminum alloy bike 
I’ve ridden and, like the other two, its 
corn tort and Ira me stiffness were 
excellent. Frame elasticity was just 



enough to smooth out road bumps, but 
not so much as to absorb your pedal- 
ing power in "frame whip," 

The ProLight, unlike the cuslom 
models, is available off the shelf in bike 
shops. This frame has been sold for 
about two years in Europe. The ce- 
ment, called 8a dor. developed In 
France, seems lobe failure-free.— £. S. 







RALEIGH TEAM PROFESSIONAL: St ,985 



his is the bike that. in 1 9B0, won 
1 he world's most greeting, punish- 
ing road race— the Tour de Francs— an 
event that covers 2.500 miles (includ- 
ing ssuHons ur Ihu French Alps) in a 
little more than three weeks. The Team 
Professional is a custom bike, so if 
you want to run right out and order 
one. you must send Raleigh your mea- 



surements, via one of their dealers 

The bicycle frame is made of the new 
Reynolds 731 ultra thin, lightweight 
tubing. The requisite tow- temperature 
silver brazing uf this material is so 
demanding and tricky that Reynolds 
won’t sell it to a frame builder unless 
he first demonstrates nis proficiency. 

The Team Pro uses top-line Cam- 



pag nolo components; it has a six- 
speed rear freewheel that gives t2 
speeds with its dual chainwheel. 
flrazed goodies on the frame include 
water-bottle cage mounts on ihe down 
and seal tubes, shift-lever mounts on 
Ihe down tube and brake-cable stops 
on i he top tube . T he fin ished b i ke 
weighs in at about 20 pounds —f. S . 
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were ruined, primarily because or 
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TODAY: 

THE GOLDEN AGE 
OF TAPE 

Cassette decks are the best they’ll ever be. 

We listened to nine that sound as crisp and 
clear as a fine record player. 

by Christopher Green leaf 




Op tonica RT5050 




»T hat sound is from a cassetteY* Again and again, this is 
I what professional musicians kept asking us. To test the 
newest in cassette decks, PM participated in a live recording ses- 
sion. Backstage at a large concert hall, the signals from thousand- 
dollar microphones passed through ultraquiet, state-of-the-art 
circuitry and onto tape, For comparison, the cassette decks 'we 
tested were played ofT against a big, professional, open-reel deck. 

Does that sound like a standard test for home tape decks? We 
hadn't intended to cart a station wagon load of brand-new tape 
machines to a major New York-area stage for a live recording job. 
Once we’d started testing them at home, though, they were so good 
that this ultimate challenge became a natural. It says a lot for the 
state of the audio industry that the sound from each of the small 

I’Pteasi? fuffl in p&gtj t JBj 



TheO ptonlcaHTSOSO 
is s dual-mouth cassette 
deck— one lap# bey ior 
playback, the other for 
word. The HAO 60 50C 
features both forms of 
dolby, at well » a very 
reliable tape transport. 
The Sony TCFX-GC unit 
has a record mute and a 
reoh time tape counter. 
The Sang A O/u/sen 2400 
features sleek styling 
wilh elide controls. The 
tfen wood XXWQQQ uses 
two-color LED meters. 
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PM OWNERS REPORT: by michael lamm WEST COAST EDPTOft 

TOYOTA CELICA SUPRA 
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INVENTORY ANALYST 



Supra is super, but owners 
want better stereo and tires. 
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TEXAS CONSTRUCTION ronEVftN 
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T oyota w^nt all out to improve the 
Supra this, year. Previous Su- 
pras had been soft* ailent* six-cylin- 
der Gelicas loaded with [ong lists of 
standard equipment. The 1062 ver- 
sion. Toyota decided, would keep all 
those former attributes, but add 
some important new ones., notably 
state-of-the-art engineering, seat- 
ing; and instrumentation, plus vast- 
ly improved handling braking and 
more distinctive styling. 

What*s the verdict? Has Toyota 
succeeded in making that great leap 
forward? 

Absolutely, A California teacher 
was so delighted with his car that he 
scrawled, ,l Oh, what a feeling! 1 ' 
across his questionnaire and en- 

B2 PQFULAR MECHANICS 




Owners loved space? titgktal gauge pack- 
age, but found the stereo less than thrilling. 



dosed snapshots. A nurse from Min- 
nesota exulted, "So far, so wonder- 
ful," A California salesman: "ll + s a 
Ferrari serviced by Toyota!" 



Obviously, thi$ is one automobile 
owners are happy with. Those just 
quoted are only a few who took the 
time to include notes telling Us how 
much they like their cars. In fact, 
owners think so much of the Supra 
that a record 95 percent said they'd 
buy another when the time came. 
For a car of this type, that's a com- 
pliment indeed. 

Of the owners we surveyed, 70,5 
percent said that they bought the 
Supra because of its new styling. An 
Alabama drama coach rhapsodized! 
"This car is a work of art! 11 Though 
from the windshield back* the Supra 
shares its liftback body style with 
the four-cylinder Cetica, up front it's 
entirely different, and people seem 



A NATIONWIDE SURVEY BASED ON 1,535,000 OWNER-DRIVEN MILES 




" How CAN I 
CLOHe ONS POP* 

H\y wipe ? 11 
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MARKETING MANAGER 
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o^r. 



CALIFORNIA AIRLINE 
POWERP|_A*JT ENGINEER 




WVOMlNG REAL ESTATE BROKER 




CALIFORNIA GF FSET PRINTER 



to love the shark nose and pop-up 
headlights. 

The Supra's 3-8-liter, double-over- 
head -cam Six helped sell another 
percent of our group. This 
engine gives the Supra a kick that's 
quite respectable these days, 
though 13,2 percent called for more 
power, with several people suggest- 
ing a turbocharger. Still, almost all 
owners seemed at least satisfied 
with the 14b horses that the Supra 
offers. 

iA The car's power makes for some 
really fun driving,' 1 beamed a Cali- 
fornia real estate salesman, and 
nearly everyone made mention of 
performance in our "specific likes'* 
section. 



The fact that many people bought 
the Supra because i: ! s fun to drive is 
reflected in the 76.7 percent who 
chose the five-speed manual gear- 




Dunl-cwrfiud cam, 2.3-1 Her Injected en- 
gine hfls only "usable" power, owners say. 



box over the four-speed automatic. 
Oddly enough, owners with the auto- 
matic reported slightly better gas 
mileage than those shifting for 
themselves — about one mpg more in 
town and 0,1 mpg on the highway. 

There p s no doubt that Toyota has 
detuned its twin -cam Six for decent 
fuel economy. And the fact that this 
engine doesn't give blistering accel- 
eration came in for some criticism. A 
Missouri manager summed it up for 
a !£.2-percent minority in our sur- 
vey w r hen he wrote, "‘Needs more 
power." ' But even those who called 
for turbocharging and added horse- 
power usually made it a point to 
mention that what it-a-s there was 

(PteA jra i!um la p sefe 30Q,f 
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Build A 
New England 
Stone Fence 

Solid and handsome, these stone walls will stand 
fof years. Here's how to constuct one in your yard. 



foot of height above 3 ft. There is no 
question that you'll use about one- 
third less rock-and less building 
time and effort— by tapering a high 
walk And if il b a properly con- 
structed, its firmness and stability 
won t be impaired, 

Low terrace stone walls, properly 
trenched and drained as shown* will 
stand solidly if built with plumb cor- 
ners and sides. High retaining w alls, 
also trenched and drained as shown, 
should lean toward the soil bank 
they hold in place (2 in. for every foot 
of height,? to allow for frost heave. 
The base should also be wider than 



by Richard F. Dempewolff 



the top of the wall — 1 in, for each 
foot of height — and the cap rucks 
should be a minimum width of hi 
in. 




LJandsome, mortarless stone 
I walls, like those that still de- 
fine and terrace the land of many 
New England farms and home- 
steads, can beautify your own home 
and garden. All it takes is patience, 
an assortment of readily available 
tools, some old-fashioned sweat and 
a few sensible rules laid dow r n by old- 
timers whose handiwork has sur- 
vived two or more centuries* 

There are three basic types of dry 
stone walls: free-standing, low ter- 
race and high retaining walk Con- 
struction techniques vary slightly 
for each, 

A lot of arbitrary data have been 
published about bow wide a dry 
stone wall should be for a given 
height, and whether or not it should 
taper from base to cap rock. Most 
old-time wall builders made „ 
the sides of their fr^e-stand- 
ing wails plumb, regardlos&of 
height. But the higher the 
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Construction tips 

M The first step is to assemble the 
basic tools for the job; 3-lb- sledge 
with one beveled edge for chipping 
rocks, LU-lb. sledge, pinch bar and 
needlebar, cold chisels, star drill* 
.steel shims and wedges (ate page 86), 
mason’ a string* 3- or 4-ft. level, a pair 
of sturdy gloves, safety glasses to 
protect your eyes when chipping the 
stone, and heavy boots. 

■ Next sketch a plan for the wall 
and lay it out on the site, as you 
would a building foundation. Stake 
the corners and string mason's line 
for height and Level. Curving sec- 
tions can be defined by running gar- 
den hose along desired contours. 

■ Calculate the approximate cu- 
bic footage of stone you'll need 
by multiplying the length of the 
wall by the average width. 
Multiply this figure by the 
average height for the total. 



wall, the wider they built it. Actual- 
ly* 8 or 9 ft, is about as high as any- 
one would want to go with a dry wall. 
Any number of such walls E mostly in 
barn foundations)— about 1 ft. wide 
from top to bottom— still stand 
throughout the Northeast country- 
side. 

Except for basic plans, the old -tim- 
ers worked largely by eye, using 
common sense, a spirit level and, 
perhaps, a plumb bob. Nowadays, 
most experts agree that free-stand- 
ingdry walls 3 ft, high or less require 
no taper. For anything taller than 
that, some wall builders recommend 
differing slope angles for stability. 
The diagram on page Sfi pro- 
vides a reasonable slope 
for the aides of free- 
standing dry walla. 

Rule of thumb calla for 
a base that is 6 in, 
wider than the top 
for each 

0 ' 



• * 



■ Nearly any kind of rock can be 
used in dry stone-wall construction, 
but some shapes, sizes and types are 
more adaptable than others. Angu- 
lar-shaped rocks with tint surfaces 
are best. Rounded ti elds ton e can 
also be used, but you must chip it 
with a cold chisel and hammer to 
face and square the stone a bit bo it 
will sit firmly in a wail, If possible, 
avoid this type, along with brook 
boulders. Igneous rock such as gran- 
ite and basalt is fine, if you can find 
usable chunks. Large specimens 
that must be broken require hours of 
work with star drills, stone ham- 
mers, shims and wedges— not to 
mention trimming with a cold chisel 
or mason s hammer, 

■ Where do you find rock? In the 
Northeast, if you hike through any 
rural or ex urban woodland, you 
won't go far before stumbling on an 
adequate supply. Old potato cellar 
foundations, played-out quarries 
with piles of discards and ancient 
stone rows that the oxen of pioneer- 
ing farmers stone -boated to the 
periphery of hard-won fields are all 
excellent source*. 

Frequently, the property owner 
will let them go for the asking, or for 
a small fee. In any case, make cer- 
tain you get permission from the 
property owner before removing any 
stone from the land. 

In almost any part of the country, 
some commercial quarry rubble is 
available. And in other areas with 
outcrops of layered sandstone, slate 
or foliated schists, look for weath- 
ered slabs that have broken off and 
lie at the base of the rock face. These 
can be split easily at the seams ami 
rough-cut into usable shapes wfith a 
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TYPICAL WALL 
CONSTRUCTION 
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Slant 
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CHINK WOBBLY ROCKS 1 
WITH SMALL STONES 
UfoTlL FIRMLY SEATED 



CAP ROCK 

HARDWARE rtfiM. Ifl^WlUE 
CLOTH ^ K 

1 QRAVEL t 



DflAJN 
PIPE 
(EVERY 
1 0'i V 



SPLASH 

STONE 



3 " SAND I 4 ,J DEEP 

TRENCH / 



SLOPE WALL INTO E AhfK 2" PER - 
FOOT OF HEIGH V. JASE IS WIDER 
T MAN TOP, WIDTH DECREASES 
1"' PER FOOT OF HEIGHT 



3 TYPES OF STONE WALLS 



SEAN WALL WITH TIE 
ROCKS EVERY B" OF 



Laying up a traditional dry stone wall 
isn’t as difficult as it looks. All it takes is patience, a few 
specialized tools and some hard work. 




top 



cold chisel and hammer (see 
drawing at right). 

M Rock without stratification— ig- 
neous types and hard limestone- 
must be hand-drilled and wedged 
apart as illustrated. Score a line 
with a broad -edged cold chisel and 
bore a series of i-in.-deep holes, 
about 8 in. apart, along it with a star 
drill and a hammer. Give the drill a 
one-eighth turn with each stroke. 
Insert steel shims and a wedge in 
each hole and tap the wedges until 
firmly embedded. Then whack each 
in turn with a 3-tb. hammer, repeat- 
ing in series until a crack appears. 

If further hammering doesn't 
cleave the rock, broad steel wedges, 
pinch bar and crowbar can be used 
to finish the job. Re careful not to 
drive a single wedge too hard and 
deep, or youll break off a corner 
instead of splitting the rock down 
the line. (The steel wedges and shims 
shown in the illustration on this 
page are invaluable when it comes to 
splitting solid rock, but sometimes 
they can be difficult to find If you 
can't get them through your local 
masonry aupplier* contact Richard 
Pokrandt Manufacturing, RD 3, Bos 
182, Tamaqua, Pa. 18252 ) 

■ The most practical way of hauling 
large blocks to the building site is on 
a atone boat Uee the illustration at 
the end of this story). The rugged, 
sledlike device. Used by early farm- 
ers to move rock from the fields, was 
much larger than ihe one shown 
here. But this smaller version, held 
together by Lagscrews as illustrated, 
will handle just about any rock one 
man would care to wrestle. 

A garden tractor can haul the sled, 
or you can slip the tow line over 
the balk hitch of a station wagon 
Or Jeep-type vehicle. Rocks up 
to 250 lbs. can be loosened with 
a crowbar and rolled aboard 
t he Low platform. And the 2x4 
lip will keep the cargo from 
sliding or jouncing off en 
route to the site. (To build the 
stone boat, just follow the 
plans. You should be able to get 
a local blacksmith or welding 
shop to shoe the 
pensively.) 

■ In selecting stone, put aside 
pieces with a distinct right angle 
for corner blocks. Large, Hat 
slabs should be saved for cap 
rocks to top off the finished 
structure— and for step treads if 
you plan stairs. Largo, heavy 
rocks make a good base, the 
more of these you use in the first 
course* the fewer you'll have to 
lift into position later, 

■ For walls less than 3 ft. high, 
a shallow trench 2 or 3 in. deep, 
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SPLITTING ROCKS 



STRATIFIED ROCK 
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STONE FENCE— CONSTRUCTION DETAILS 




SEAT LARGE HE ftW ROCKSOVER 
STILES TO PREVENT MOVEMENT 



STILE (TREAD? 



MAKE LARGE: TREADS 
OF SEVERAL ROCKS 
CHINK CREVICES 
BETWEEN RQCKS 

Thoroughl V 



POSiTEQN FRONT OP UPPER 
STELE IN VERTICAL LJNE 
WITH SACK OF STILE 
BELOW, MAINTAIN S" TO 
12- FUSE BETWEEN STILES 



BASIC RULES. 

MAKE ROCKS IN EACH 
COURSE LAP JOINTS 

HETWB tM AQC« PE LOW; 

SPAN WALL End with 
LARGE TIE ROCKS 
EVERY THIRD OR 
FOURTH COURSE 



USE LARGE ROCKS WITH ij^ft 
FLAT SURFACE FOR TREADS 
SET INTO WALL AT LEAST 
3T ON SIDES AND BACK 
CHINK THOROUGHLY 



MAKE CORNER WITH LONG RIGHT ANGLE 
ROCKS. ALTERNATE LENGTH DIRE CTEON 
FROM COURSE TO COURSE 



ON SHALLOW SLOPE CAP ROCKS 
CAN FOLLOW SLOPE INCLINE, 

BUT MAKE ALL CORE HOCKS LEVEL 



ON STEEP SLOPE, STEP 
TOP OF WALL AND INSTALL 
CAP ROCKS LEVEL. 

TREAT STEPPED PORTION 
OF WALL AS WALL END 



STEP BASE ROCKS INTO 
HILLSIDE DOTTED LINES} 
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by Sam Allen 
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What do you get when you 
cross a dulcimer with a banjo? 
A banjimer. Here's a musical 
instrument you can make, and 
instructions for playing it. 



Tuned 1 1 ha * dulcimer 
end played like a banjo,. 

a banjlmar combines 
the sound and qualifies 
o> belli instruments. 
So whether you elnim 
or plch, li e a Joy to 
play and a great source 
of pride to the maker. 



POPULAR MECHANICS 




O ne of the most interesting and 
rewarding areas of wood wor ic- 
ing 1 is instrument building. But since 
it usually calls for advanced tech- 
niques. a neophyte woodworker is 
often left out of this exciting area. 
Here is a project for the beginner or 
intermediate woodworker that is 
both challenging and fun to build. 

No two musical instruments are 
ever exactly alike. The drawing ami 
materials list provide dimensions 
for an instrument of ideal construc- 
tion in a technical sense. To make 
your instrument fit together welE, 
you w ill have to adjust and fine-trim 
some of the dimensions, such as 
rounding the ends of the brace and 
the body end of the fret hoard. This 
is expected, and the dimensions in 
the materials list will allow you to do 
this without adversely affecting the 
sound or the principles of musical 
instrument construction. 

Locating the frets 

Start construction by making the 
fret board. Choose a piece of clear, 
straight hardwood for the board. 
Layout the positions of the frets and 
the nuE by carefully following the 
measurements given in the draw- 
ing. This is one of the most crucial 
steps in the construction of the 



instrument. If any of the frets are in 
the w rong location, the notes will be 
off pitch. Thin down by ripping the 
end of the fret board that attaches to 
the body of the instrument. This 
allows clearance between the sound 
board and the fret board to let the 
sound board ring. 

Use guitar tuning pegs (called 
tuning machines by instrument 
builders). Buy the tuning machines 
(available in pairs) from an instru- 
ment repair shop qf by mail from 
Albert Constantine & Son Inc., 2050 
Eastchester Rd., Bronx, N.Y. 10461. 
The dimensions of the peg box 
depend on the type of tuning ma- 
chine you get, so buy a pair before 
doing more work on the fret board. 

Use the machine to position %-in.- 
dia, pilot holes for the slut and then 
bore them. Next, bore three hole* in 
the edge of the peg box to accept the 
tuning machine. The holes in the 
edge arc blind; they don't go all the 
way through the board. Use a coping 
saw to cut out the sloL The end of the 
peg box is made a little more decora- 
tive by cutting a curve in it with the 
coping saw. Try the tuning machine 
in the peg box to make sure it fits 
properly. Then cut the- notch for tht 
nut. The nut. is a piece of hard plastic 
about Va in, thick. Use a piece of 



scrap sheet acrylic or buy a guitar 
nut. 

The frets are made of commercial 
fret wire. Fret wire has a T-shaped 
cross section with small barbs on the 
tail that extend into the wood, It 
requires no gluing, but the ;dot cut 
for it must he very thin. Use u coping 
saw or a very thin hacksaw blade to 
make the kerf. You can buy fret wire 
from an instrument repair shop or 
Constantine T s (see materials list). 

Use a file and sandpaper to round 
over the rear edges of the fret board. 
Stop the rounded edge where the 
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Mark The positions of the frets and mu care- 
fully, using a combination square. This Is 
moil critical step In construction. 




Clamp a wood atop TO your miter saw for a 

tt-ln.-dtop kert Then use tbs mlierbox to 
mails keri cuts v? In. apart along entire 
inside length of both body parts. 

fret board will join the body, and 
just below the peg box. If you prefer, 
a router and round ing-over bit can 
also be used to perform this step* 

Once all the woodworking opera- 
tions are completed on the fret 
board, put the frets in place. Tap 
each fret in with a block of wood and 
a hammer. File the ends of the frets 
flush with the sides of the fret hoard 
and round them slightly so no rough 
edges catch your fingers. 

Cut two V^-in.-thick strips of ply- 
wood or pre finished paneling to form 
the cylindrical body. The two strips 
will be laminated together to form a 
1 /a-in i ~thick piece. Make saw kerfs 
across the width of the strips “A in. 
apart and V* in. deep to allow the 
body pieces to bend. Use a cylindri- 
cal object like a large pot with a 10 - 
in, outside diameter as a mold and 
wrap the strips around it. Cut the 
strips to the exact length necessary 
to fit around the form and make a 
tight lap joint, as shown in the photo 
above. This may require some 
fine trimming. The materials list 
dimensions will allow for this. Stag' 
ger the kerfs in the two strips to 
achieve maximum strength. Spread 
carpenter^ glue eventy on the 
kerfed side of each strip and place 
the glued sides together; damp 
the strips around the form with a 
web clamp or a rope twisted like a 
tourniquet. 



v 




You will Pave to use your tun- 
ing machine for positioning 
the peg holes accurately Cut 
lbs slot in the peg box with a 
coping saw &her you have fin* 
J sheif boring ihe peg holes. 



Tuning machines like the one shown here 
have a ngjcf metallic construction. The 
machines mu&l Til fimrly Into the peg box 




Join the body parts as shown with half-lap 
joints and glue. Be sure that the body parts 
are cut to produce a fine fit before the glue 
is applied. Stagger ihe kerfs. 




After glue Is applied to Inner sides of body 
pieces ! wrap body unll around a circular 
mold, such as a 10-in. outsider lameter 
poi ; secure with a web cEamp or rope. 



When the glue 15 dry, remove the 
body from the mold and cut the 
notch for the fret board. Hake the 
brace and install it inside the body 
with glue and four iv* in. finishing 
nails; then, screw the fret board to 
the brace. 

Making the sound board 

The head, or sound board, is made 
of '4-in* tempered hardboard. This 
gives the banjimer the characteris- 
tic ring of a banjo without the com- 
plicated construction of a stretched 
drum head, Cut ihe head slightly 
larger than the outside diameter of 
the body and cut a notch to fit over 
the section of the fret board that 
extends inside the body ring. Glue 
the head in place and damp it 
securely. When the glue is dry. file 
the edges of the head flush with the 
sides of the body. 

Prefinished vinyl molding (the 
type used inwall paneling) is used to 
cover the joint between body and 
head. Because it is vinyl plastic, it 
will bend easily to the required 
curve. Use contact cement to secure 
it in place. Put a small, prefinished 
paneling nail at each end of the 
molding for additional strength. 

The resonator* or back of the 
instrument, is made 0 / a Adn. plywood 
or prefinished paroling. Cut it x h in. 
larger in diameter than the diame- 
ter of the body and glue the four L- 



shaped blocks in place, as shown in 
the drawing. The rim around the 
resonator is also made of prefinishqd 
vinyl molding. Use contact cement 
and brads to attach the mold- 
ing to the resonator. 

The resonator take® a single screw 
in the center that screws into the 
interior body brace. The L-shaped 
blocks space the resonator away 
from the body to allow the sound to 
escape. 

A penetrating oil finish is well 
suited for the fret board. It is dura- 
ble and can be wiped off the frets 
easily. If you use varnish or lacquer, 
you must mask off the frets or install 
the frets after the fret board is fin- 
ished. If you install the frets after 
the finish has been applied, you will 
have to be very careful when filing 
the ends flush, if you used prefix 
iahed paneling for the body, no fur- 
ther finish is needed. If you used 
unfinished plywood, you can use a 
penetrating finish or varnish. Once 
the finish has been applied to the 
rest of the instrument, mask around 
the head and spray it with flat white 
paint. 

When the finish has dried, install 
the strings. Start by installing the 
tuning machine. Then make the tail- 
piece from any type of sheet metal. 
Cut it out* using the full-si ae pattern 
in the plans and attach it to the end 
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WORKSHOP MINKOURSE 

STEL CORRUGATE) NAILS 



L ast semester when a student in 
my adult education woodwork- 
ing class brought up the subject of 
steel corrugated fasteners, I was 
surprised to learn that these handy 
pieces of hardware were unfamiliar 
to many in the shop. 

Frequently referred to as "wig- 
gle" 1 nails, steel corrugated fasten- 
ers are a perfectly valid woodwork- 
er's tool— when used for the proper 
job< You wouldn’t turn to them to 
close the joints on a fine walnut 
Pembroke table! of course, but you 
certainly should consider them for 
out-of-sight applications within the 
strength limits of the nails. 

For example, corrugated fasten- 
ers are commonly used by profes- 
sionals to strengthen glued miter 
joints. It makes sense to use these 
fasteners on all four corners of a pic- 
ture fra me ! for instance! because the 
nails are out of sight when the frame 
is hung on the wall. With them, you 
wind up with a strong miter joint— 
which would be a weak joint without 
the wiggle nail (or other form of rein- 
Force mentis 

How they are sold 

The nails are available in widths 
of Y* f Vh and 1 in. This dimension 
refers to the width shown (as A; in 
the phqto at top right. Many hard- 
ware stores stock the type with one 
edge filed to a sawtooth configura- 
tion. These are for use in softwoods 
such as pine. If you plan to use cor- 
rugated fasteners in hard woods, you 
will have to lay in a supply of the 
plain, non -sawtooth “edge nails, If 
you are an active woodworker, you 
should have both on hand. 
Corrugated fasteners are made in 
two styles: One has the ridges run- 
ning parallel; the other has two sets 
of ridges running at a very slight 
angle to each other. (If you carefully 
study the photo at the upper right, 
you will see this convergence*) 

The nails with the angled ridges 
are designed to compress the joint 
because the ridges are closer togeth- 
er at the top than at the base (teeth). 
Thus, it is obvious that as the nail is 
driven. It will help to draw the two 
members toward each other. 

There is a small tool available that 
makes driving these nails especially 
easy. It is an oblong-shaped device 
with a sliding, free piece of steel 
inside. The sleeve is placed over 
(around) the corrugated fastener 



Steel corrugated nal I s ire uHd Extensively 
by furniture manufacturer* whan two sur- 
faces In the him plane ire edge-joined. 
Often called "wiggle' 1 nails, they are avail- 
able In several different widths. 



Hold butt-joined boards securely togeth- 
er— with clamps If necessary— white you 
drive wiggle nalle. Autfior prefers to start 
one end lm one board, as her*. 



Though steel' corrugated nails can be used 
to button two boards, end -loend. this la a 
weak joint unless It la beefed up (such ss 
Supported by a backup board). 

and the loose bar ;s .struck with a 
hammer to drive and set the n ail. All 
hardware stores may not stock this 
handy gadget, but the one that I 
own is made by Stanley Tools. 

Another type of connector that 
you should be at least familiar with 
is the Sketch Connector shown in 
the photo at right, above. This type 
has eight very pointy nails — four on 
either side of the wasp-shaped bar, 
which straddles the joint. PM 



The designated size of a nail, v* In, I eft, per- 
tains to n*ll width (A, In the above photo). 
This one his a sawtooth edge and la for use 
in softwoods. Corrugated nails for use in 
hardwoods have t plain edge, at shown In 
1h* drawing on the right 



Typical use for wiggle nails: A, To strength- 
en a miter joint. Fastener In Q Li called 
Sketch Connecter and works Ilka ft Charm. 
Glue should be used with both types. 



Then, the other end la tapped Into the sec- 
ond board end the nail la driven home, 
using straight blows. As te the cate with an 
ordinary nail, a corrugated nail will bend If it 
la struck Improperly. 
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Build PM's Hutch Table 



Use this versatile piece 
of furniture as a table 
or a bench— and there's 
storage beneath the seat. 

by James R. Berry 




Large storage compart rrtenl, Ideal for oxfra 
bedding (above), is nearly undetectable 
with the lid closed (above right). 



T he hut^h table has so mart} 1 
attractive design features that 
if it hadn s t been developed in Europe 
in the 1600a (and brought to the 
United States in the early 1700s) it 
would have been invented here. 

No other piece of furniture is quite 




1 Lay out arc on bottom of each side u sing 
a compass. Because the circle's center- 
poivri falls on the board edge, add block. 



as versatile, One moment, our ver- 
sion can be used as a dining table — 
with ample room for six — and the 
next, as a cosy, two- person bench 
with a large storage area under the 
seat. 

The table featured here is a repro- 
duction of an early design, measured 
from an antique, If you want to 
duplicate it. just follow the plans 
and instructions on these pages. 

Table sides 

Begin building the table by edge- 
joining enough stock for both table 
sides, Uae glue and %■ in. -diameter 
dowels, and clump both assemblies 
overnight. 

Next, lay out the arcs on each side 
by drawing a series of circles with a 
compass and pencil, starting with a 
5-in. -radius circle along the bottom 
edge. Because the center point falls 
precisely on the edge, temporarily 
tack-fasten a small block to support 
Llit compass puinl. 

Move to the top side corners and 
draw the 2 -in. -radius circles shown 
on the drawing. (This is. also a good 
time to locate the center points for 
the hinge peg holes. Measure down 
2Vz in- from the side’s top edge and 



Cw *n<i *tinc O' Sighed \au\& try 

tow* J wnue cts^^i/uduy 1 phD:m b* *he alitor 




2 Make cut with sabre saw and pivot 
guide. Apply tape to cut line and support 
waste wUh clamp lo prevent splintering. 




3 Top of 3 Id* has three arcs , Draw outside 
ones first than the middle one. Connect 
them with tangent lines. (See test for jig.) 




4 To avoid having fo sand pencil marks, 
apply masking tape to stringer and table- 
top. then mark screw locations on tap#. 




5 Prebote screw holes In leg wing, then 
cut concave arc with hole saw, Block 
clamped to wing provides center for saw. 




6 After both panels are joined to sides, 
bore hinge-peg holes- Use Portalign tool or 
other drill guide to ensure accuracy. 



7 To make hinge pegs, bote dowel holes 
In larger dowel and wooden door pull, then 
Join the two with smaller dowel and glue. 
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l 1 ^ in. in from the aide edge and 
mark the intersection. Do this for 
both corners, then bore VWin. -diam- 
eter holes through these points. Do 
not enlarge the holes yet.) 

Next, draw the 5-in. -radius arc 
between the two circles as shown. 
Because the arc's center point falls 3 
in. off the board's surface, you'll 
need to make the simple jig shown in 
photo No. 3. Just nail a V* x 5 x 2S-in. 
board to two V* x V* x IB4n. 



MATERIALS LIST— HUTCH TABLE 

% no Silt mna tiMcrtytteii [uh] 

A 2 lVifl - 5 ■ 23' ptw LBlrlri^wS 

a r ^ -■ 29 ■ *fr pr* (ra&wspi 

C Z ^ ■ 1 ? - ZB' pnt i Wifi 



then simply clamp the legs in place. 

Join the three arcs with tangent 
lines, then bore a blade entry hole 
and a sabre-saw pivot guide hole in 
the jig. 

Cutting these curves with a piv- 
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When most caulks 
crumble, 

Geocd stays flexible. 





Any caulk that hardens will trick and 
crumble away. But Geocd Caulking 
Sealant worfu Ii stays flexible for years, 
Geoccl is a unique elastomeric 
copolymer lhat penetrates deep iruo 
cracks. Seals out water and weather like 
no ordinary caul k can. 

Use Gcoccl on virtually any building 
material* even on damp surfaces. It will 
form a tight bond that actually improves 
wuh time. Expansion and contraction 

due to temperature changes wonT 
break the bond* because Geocd 
stretches. In fact, its twice as 
sirdchable as silicone sealants, 
yet Costs less. 

Next time you need a caulk or 
sealant, get the one that won't 
crack or crumble away. Get 
Geocel Caulking Sealant. 
Available at better hardware 
stores and home centers. 





Geocef 



Gcoed Cor pora I ion 
P.O, Box 398 
Elkhart, Indiana 465 IS 



Energy-saving products for the home and industry. 



Super Bikes 

fGwifArivec/ from fluffs 79 ) 

was a recent estimate. For about 
$2 s 70Ck he will build, on special order, 
a nitrided tfteW bike. ,s lt "s usually 
for some heavier rider, a guy trying 
to win a sprint championship," says 
Behringer. These frames don't 
weigh too much more than track- 
version titaniums. 

But the bulk of Behringer's busi- 
ness {really more of a hobby com- 
bined with technological research) is 
in his finely machined and painstak- 
ingly brazed steel frames. For about 
8600 (with fork)* they can be assem- 
bled into racing or touring bikes 
with another $3,000 or so put into 
top-grade components; finished* 
they weigh about 16 pounds. 

At the moment, Behringer is back 
ordered. "1 figure 1 make about S3 
an hour building them,*' he says. 

A typical Behringer frame fits so 
precisely that the bracing material 
(metal powders mixed with petro- 
leum jelly) must be injected into the 
joints with a hypodermic needle. 
Lugged subassemblies are then 
placed into the central tube of a 
quartz furnace (see photo, page 7S1- 
Heavier-than-air argon gas is 
pumped in from below, evacuating 
the oxygen and atmospheric impuri- 
ties* before the furnace rheostat is 
touched. ‘"Under a special light," 
Behringer told us p aE you could see the 
argon flowing up just like water. h * 

For final assembly of a frame, the 
heat is supplied hy electrical resis- 
tance of the frame itself. With elec- 
trodes attached on either side of the 
joint to be finished, the entire frame 
section is placed in a plastic bag, 
which is evacuated by pump and 
filled with argon. The process is 
repeated several times to assure 
that no reactive gases remain. The 
extremely high -amperage current is 
turned on and the joint is brought to 
brazing temperature, then cooled. 
He does this for each frame joint. 

State of the art 

Behringer's background as a rac- 
er and his close affinity with contem- 
porary competitors keep him on the 
cutting edge of bicycle technology. 
Interrupted by the occasional 
NASA metallurgy' symposium, or 
other consulting chore, he gets to his 
shop whenever he can to try some- 
thing new. Recently w it was an aero- 
dynamic-shape frame— like the Lo- 
tus's— for a customer in Cleveland. 
Like other custom frame builders* 
he has little regard for the mass-pro- 
duced product, "Too many Ameri- 
cans/ 1 he says, "are trying to ride 
bikes that don't tit them ," — Rabin 
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PH TESTS BIGGEST OUTBOARO 

fCofififiuefl fi&n &{!$*; 6ffji 

bottom-center on the wheel keys 
radio t ran emission for the crash -hel- 
met microphone. Clamped to the 
wheel is the speedometer, which 
starts reading above 60 mph, Behind 
is OMCs great new tachometer, 
with steady digitals up to Iti-.tXH) 
rpm. Toggle switches central start- 
er, fuel boost and engine height on 
the transom. A kill switch is at- 
tached to your life vest by lanyard. 
The right foot pedal is the throttle; 
the left trims the engine Nl down. M 

Unless you flight-test 100-mph 
tunnel hulls every day, you'd better 



the engine acceleration, minimal 
porpoising, and now the tunnel hull 
skims as i f on tracks, with the steer- 
ing geared to control torque. 

"It's trimmed out for around 10U,° 
Jimbo had told mc.UQU niph!) 1 push 
the throttle, and the amazing thrust 
shoves me back in iho seat, as the 
speedometer surges from 9G to 110. 1 
carefully back down to 100, at 7,020 
indicated rpm. and probably 3 n 0QG 
more to spare. “Pm sold, 0 t radio 
Jack Leek and the pit crew. 

Buying one would probably cost 
£l8 p 00ti to a qualified racing team. 
That's a lot for an outboard, but 
there's never been one like it. And 
now OMt marketing vice president 




Prop- walking, with the hull flying clear, the world s most powerful oul board shows Ifie 
Ihrusl that also should make 11 Ihe fastest for clarad-course racing and marathons. 



get OM{"s chairman. Charles 
Strang, to assign his high -perfor- 
mance-engineering pit crew to check 
you out with his latest creation. 
Then suit up in a high-collared Life- 
line racing vest with drogue 'chute 
and thigh- patch straps that slow 
you down if the boat cartwheels and 
you bail out in midair. In the tiny 
cockpit you attach helmet radio, kill 
switch and parachute static lines. 

Away from the launching ramp, 
the new VB starts instantly in gear 
with a muted roar and [ idle out into 
a sheltered canal near Outboard 
Marine's Stuart, Fla., test station. 
First, slow runs give a feeling for the 
boat and steering. Then I line up, 
ease throttle, and suddenly l p m on 
plane and skimming. The shore 
flashes by, but apparently the 
speedometer is not hooked up. A 
slow turn and up to speed again for a 
run back down the straightaway, 
Suddenly, the speedometer starts 
climbing and 1 realize that before I'd 
only been idling along below fiO mph. 
Now readings slide quickly past 70 
and 80* There are no rough spots in 




Emergency litter and stop-watch clipboard 
are vital as project engineer flic McChes- 
ney checks runs from crash bant 



Ron Ingram has announced that a 
Wellcraft Scarab will race offshore 
with two this summer. Production 
VB models may be on the way. WC 




For Home Upkeep . . . 
Tools . . . Hobbies . . . 



Or Anything Else 

If you can use extra cash to help 
meet the cost of home repairs — car 
maintenance — lawn and garden 
equipment — or the many other 
thirds that you need to provide a bet- 
ter life for yourself and your family — 
we would like to tell you about an easy 
way lo add to your income in your 
spare time. 

As a subscription representative 
for Popaf&r Mechanics and other 
leading magazines, you can enjoy all 
the important advantages of operate 
Ing your own independent part-time 
business with virtually no investment 
but the number of hours you decide to 
devote to If. Be your own boss. Work 
from your own home. Your family can 
help you, too. Best of all you already 
know your first customers! Your 
friends and neighbors are waiting for 
the service you can provide — at no 
extra cost to them. 

Send for full details on how you can 
earn generous commissions selling 
new and renewal magazine subscrip- 
tions in your community. No previous 
soiling experience is required- We will 
send you all the information you need 
to begin — free and without obliga- 
tion. Just fill out the coupon below and 
send it in. Act today! You’ll be gEad 
you_djd_ 

OTERN ATWNAi. CIRCULATION □ISTHIBL/IORS 
Th* CocpOFHlion. Oept. PM- 782 

250 W. 551 h- Si.. Now York, N Y. 10010 r 

seod ms qsjmptete tree dolalls of you! I 
money-making subscription plan I 
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A LUG 



You're invited 10 a 

muftgin^. 

Jus buy any sa of four 
genuine Cragar wheels 
Ixrween now and 
November I, 1982 , and get 
this genuine Cnigiif lug nut 
mug, Free. 

hs a quality > crafted 
polished aluminum beauty 
ready Li Ltd wailing for 12 
frosty ounces of your 
favorite brew or soft drink 
And every lime von hoist 
it in good company, you’ll 
be reminded of the great 
tooki ngset ofQagar whee Is 
you've got waiting outside. 

So drop by' your Cragar 
dealer. Pick up a set of 
dynamite rirjjtir wheels. 
And get 
one for 
the raid. 

Free. 



CRAGAR 



<>W Tpu»hnrt riijkr* em! 
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BUILD PM'S HUTCH TABLE 

iCetnMTivet? f/3iT} pJQf 

ot guide will assure th& best cut 
and the least sanding later. 

Also, bore a pivot guide hote in the 
bottom support block and cut out 
that arc Rjrmlarly. Finish-sand ali 
curves with a drum sander, 

Front and rear panels 

Cut the front and rear panels to 
size, then lay out the pins of the 
large dovetail joints on the panel 
ends. Cut the panel ends, then care- 
fully trace the resulting shape onto 
the table side edges. Use masking 
tape and orientation marks to label 
which end goes where. 

Cut the socket of all four joints 
and then carefully fit the panels to 
the sides, using flue -grit sandpaper, 
[f you don't have experience rutting 
dovetail joints, it's worthwhile to 
practice first oil some scrap to per- 
fect your technique. 

Dry-assemble the four parts and 
damp them in a square position. 
Tack-nail a temporary diagonal 
brace across the top edge of the front 
and roar panels, Now measure the 
exact dimension between the sides 
and the panels, and cul the dents 
(parts Hi, H2, H3j to matching 
sizes. 

N*ext fc bore and countersink screw 
clearance holes in all the cleats as 
shown on the drawing. Note that 
cleats H2 only have two holes bored 
in their top edges. These will be Used 
to fasten the stationary rear portion 
of the seat. The front lid is mov- 
able. 

Disassemble the table, then reas- 
semble it with glue. Check for 
square, then reinstall the diagonal 
brace across the top edge of the pan- 
el# and add one across the bottom 
edges, in the opposite direction. 

When the glue is dry, remove the 
clamps and braces and install the 
upper cleat on both sides of the table 
and the rear panel. The front panel 
1 does not need an upper cleat. 

Next, cut both portions of the seat 
to size and cheek for fit. The rear 
portion should abut the sides light- 
ly; the front board should have VU- 
in. clearance on each end f V* in. over* 
all). Once you're satisfied, mark the 
hinge positions and remove both 
boards. 

Mortise the edges to accept the 
hinges, then install the hinges on 
both boards and carefully slide this 
assembly into place. If both still fit 
properly, unscrew the from board 
and set it aside. Install the back por- 
tion permanently by turning screw's 
through the cleats into the under- 
side of the board. 

Install the vertical cleats in simi- 







lar fashion 1 then glue up stuck fur 
the compartment bottom, When it is 
dry* cut it and fit it into place. Install 
the lower dents around the bottom 
and attach* 

Tabletop and stringers 

Beilin making the tabletop by 
doweling and gluing up stock to the 
si^c given in the materials list. I 
used four 1x8 boards and made 
every effort to avoid portions of the 
boards that were cupped or twist- 
ed. 

When the top is dry. place the poor- 
er aide down on the bench and invert 
the rest of the table assembly on top 
of the better side. Center the assem- 
bly. then place a stringer against 
each side with a VWin. spacer 
between. (A scrap piece of plastic 
laminate is perfect for thisj Apply 
masking tape to the outside face of 
both stringers and to the tabletop 
underneath the Stringers. Then 
mark the position of the attaching 
screws, (Sec photo No, 4*) Allow two 
screws per board of stock that was 
glued up to make the top. 

Next, counterbore the clearance 
holes in ihr tabletop and the pilot 
holes in the stringers. Install the 
Screws and conceal the heads with 
dowel plugs. 

Invert the top once more, slide the 
table assembly between the string- 
ers and mark the position of the 
hinge peg holes. To do this, slide l 4- 
in.-thick thimts between the tabletop 
and the top of the sides. Then insert 
a finishing nail into the in. -diam- 

eter holes that were bored earlier in 
the table sides. Tap the nail with a 
hammer so it leaves an impression 
on the inside of the stringers. Re- 
move the assembly and bore the 
hinge peg holts in the sides and the 
stringers. 

Next, assemble the hinge pegs as 
shown in photo No. 7 and make sure 
that when Installed, the top works 
well. 

Cut the leg wings to ssko and shape 
and install them, then reinstall the 
movable lid and the assembly is com- 
plete. 

Finish-sand the whole piece in a 
I20-* I50*grit progression* dust be- 
tween sendings, and wipe clean with 
ii tack cloth to finish. Then apply the 
finish of your choice to complete the 
projecL. 

The piece shown was first rubbed 
with a thick application of Min wax 
{Early American) then, after 24 
hours drying time, rubbed with 4/0 
steel wool. After wiping with a tack 
cloth, the table w r as finished with 
Minwax Antique Oil Finish. Efi 
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FREE BLU EPR I NTS and TRIAL LESSON 

—for your greats success in Building 

Beginners, crdtsvntn, even foremen and 
superinlendents. hiv* stni for these free 
blueprints and bid lesson in Platt Reading 
si m means of trying out Chicago Tech i 
home-study Builders training. Learn bow 
you can master Flao Biding— Estimate 
mg— and die poetical details of alt types 
of coos Emotion in your spun lime at 
homp Mail coupon below or phone 
TOLL FREE — we hew you, toucan pre- 
pare for i better fob— higher income, or 
star! yam own contracting business, 

• PHOHt TOIL FREC (24 HU) 

1-900-534-6090 to tia 
CHICAGO TECHNICAL COLLEGE 

1737 So Michigan Avenue, Cincego. Ill GOGiG 
n ei: v :i u if ii . >i w, b i. I lours 

CHICAGO TECHNICAL COLLEGE 

Dept. PM 75 H 737 So-MicHlgan Av?., 
Chicago, HI 60610 

hfj» mall itw ■ Frw Irlil Lesion, Qluoprinll 
and Builder! tic&ldg. I vndtrtUAd tfwri El no 
ftbUgithoriH-nci aalaiminwIIL call . 
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42 Main St., Lynchburg, TN 37352 



JACK DANIEL 
GENTLEMAN DISTILLER 
T-SHIRT 




This handsome black T-shirt h oasis the 
famous portrait ul Mr Jack Daniel with his 
wide planter's style hat The legend reads 
■'jack Da met Gentleman Dishller" and 
makes the shirt a distinguished addition to 
any collection 50% co1ton''50% polyester 
Stale S. M L. or XL $10.00 delivered 
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DIRECT FROM 
U.S. OPTICS 

DUALITY SUNGLASSES 
AT FACTORY PRICES 



FQfE cate with eoch pair. 



Each pair tutursS; Impact rw^tant 
IfllHf * Handcrahod * P&tilhod gUm 
Imufl 41 Hardened metal frima-s * 

No fton-Mtua guflrinfw 

FHEE-limited h™ only-deluxe velour 
lined case with each pair ql gUsaea 
ordered [a S3.QQ value). Credit cards 
accepted. Dealer mqmjfies invited 

NOTICE: Dwl be looted by cheap 

uhititiuu. ThaiegbnfB are made 
QKclusively lor U.E Optic** . Tq make 
a ure you get the beat, order new and if 
not completely satisfied return for 
refund within 30 d*yi- 
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OWNERS REPORT: CELSCA SUPRA 

■ fCjanfifluctJ fr^f ewe 

enough: they just wanted more to 
play with. 

The owner of a Florida auto-paint- 
ing franchise praised the Supra for 
its “usable performance/" Usable 
seems to be the key. There's not 
enough brute strength to make the 
Supra a stoplight drag star* but 
there’s plenty to make it an exciting 
car to drive, as well as a practical 
one in terms of gas mileage. 

Many of the owners surveyed 
claimed to be auto erthusiasts and a 
good many confessed to looking at 
other performance and handling 
machines before choosing the Su- 
pra, A Texas personnel manager 
mentioned. "1 cheeked out the Maz- 
da RX7. Datsun 280ZX. Camaro. 
Firebird, Mustang, Audi Coupe and 
Porsche S24 and concluded that the 
Supra wan the best ear in this class 
on the market."" 

A Minnesota video distributor, 
whose family also happens to own a 
280ZX r noted, “1 looked at all. the "32 
cars, including the new Z28 and 
Trans Am, and found the Supra a 
better buy, with more room and 
more options/ 1 

Price, of course, had to enter the 
buying picture, and while the Supra 
isn't an inexpensive car, virtually no 
one complained. 

One reason owners consider the 
Supra such a good value is its overall 
quality and workmanship. Work- 
manship, in fact, was rated excellent 
by 8SJi percent of the owners we 
questioned. A Michigan human- 
resources manager wrote, "It's a 
beautiful sports car with unbeliev- 
able standard equipment at an ex- 
ceptional price, Tve carefully tried 
to locate any and ail quality flaws; 
I'm still searching/' 

An electrical inspector from Cali* 
fornia added, “Fit and finish are 
flawless. This car just drips quali- 
ty/ 1 An Illinois service supervisor: 
“] can T t find a stitch out of place." 1 

However* 4 percent of our respon- 
dents noted problems with paint 
chipping on the fender flares. One 
Supra owner said he"d even tried 
mud flaps to stop this problem. A 
Florida banker explained it this 
way: ‘"The paint on the plastic fend- 
er flares doesn't seem to adhere, 
especially at the rear, where sand 
and grit from the front tires chip 
away at the finish." 1 

On the topic of dealer service and 
the need for repairs, only 22.0 per- 
cent of our o wners reported mechan- 
ical difficulties of any sort, And they 
were all minor— a fairly even split 
between wheel alignment, high- 
speed vibrations and cold-starting 



problems. Not surprisingly, only 4.1 
percent attempted to repair the 
trouble on this mechanically sophis- 
ticated car themselves. 

Dealer service departments were 
rated good to excellent by 32.2 per- 
cent of the owners we queried, with 
only 5.3 percent giving a mark of 
pour. That’s a very good showing. 

When asked their opinions of the 
Supra + s overall comfort, owners re- 
minded us that the Supra i? no fam- 
ily car, nor w r as it designed as one. 
Yet most gave the front seats con- 
siderable praise,, particularly the 




This handy, con sola-mounted map light la 
one of many clever touches that abound. 



driver's new eight- way adjustable 
bucket. Roth front neats look alike, 
but the driver’s seat back has a tri- 
ple-air-bladder lumbar support 
whose pressure can be controlled 
with a bulb-type hand pump l like the 
pump on a blood-pressure cuff). This, 
plus hip-hugging wings and adjust- 
ments for thighs and height, make 
the Supra seat one of the car's great 
talking points- 

A California physicist, in fact^ 
warned us F "My Supra was broken 
into by professional thieves, Lucki- 
ly. all they took were my front seats, 
but f believe this might be a problem 
for Supra owners in the future/' 

Handling scored as a major factor 
in Supra purchase decisions* The 
car's all-independent suspension, its 
rack and pinion steering and well- 
chosen spring rates all converged to 
make this a satisfying handler. 

A fairly common and unexpected 
complaint was Toyota's choice of 
tires for the Supra. The problem 
showed up most graphically during 
winter. “The standard tires that 
came with our car," explained an 
Ohio homemaker, "were Dunlop's 
'racing' type and were nearly use- 
less in snow. Toyota wouldn’t do 
anything about it, so 1 personally 
bought a set of Dunlop GT Qualifi- 
ers; now I r m quite satisfied/" 

And an Alabama salesman and 
former racing champion tSolo I and 
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Ili not eft, “The doesn't seem 

to have its feet on the ground like 
the 280ZX. The problem could be 
solved with stickier tires and a little 
softer rear suspend ion." 

Another area of controversy had 
to do with the Suprr/s standard 
sound system. Some people loved it. 
others didr/t. "Very good stereo sys- 
tem with built-in power booster, 
graphic equalizer and five speak- 
ers/ 1 observed a California tele- 
phone assignor. However, another 



Californian, a computer technician, 
grumbled P "Stereo speakers are 
very poor/* 

But these were all minor com- 
plaints compared la the glowing 
praise that owners heaped on their 
Supras. The final summation comes 
from an L I Limns designer of aviation 
test equipment. He wrote on the 
back of his questionnaire: "A lot of 
thought went into the design of the 
Toyota Supra. Everything is well 
laid out to make it n driver's car. 



which was one of my main reasons 
for choosing it, I enjoy driving and 
believe a car should be for more than 
just transportation. Cars, notably 
sports car racing, have been my hob- 
by for over 20 years. 1 don't race 
now- — I've ‘retired* to officiating — 
hut J mention this to point out that t 
investigate a car thoroughly before 
I buy. My purchase of the Supra was 
no quick decision- I consider the 
Supra an excellent car and a fine val- 
ue; Fm pleased to be seen in it/ 1 
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leveled with sand, will provide 
enough footing in firm soil, Higher 
freestanding walls, terracing w sill a 
and retaining walls should be 
started at least 1 ft, below the sur 
face, on a sand bed as shown. First- 
course rucks become a guide for the 
rest of the wall, so take care to align 
them with reasonable precision. 

■ Free -standing walls that climb a 
slope call for special foundation 
tricks. For proper strength and 
integrity* the courses of rock in the 
wall must run horizontally. Where 
the slope rises, the wall is stepped 
(see page 87). with base courses set 
into the hillside as show r u. On gentk 
inclines, the cap rucks may follow 
the slope contour^ but all the cure 
rocks must ho laid in the horizontal 
plane, 

V Rough stone doesn't form the 
same kind of nice, even courses as 
brick or concrete block. Some racks 
will be inches higher than others, So 
before you start the next course, 
select rocks to fill low spots and 
gaps. For this purpose, keep a pile of 
smaller pieces, slivers and wedge- 
shaped stones on hand. You’ll need 
them in all succeeding courses to 
shim and chink the “wobblers." It is 
particularly important in dry-stone 
construction: that each rock be 
seated firmly in position. One large, 
wobbly rock can make a whole sec- 
tion of wall come tumbling down. 

M The construction of succeeding 
courses calls for a f*w simple rules. 
First, use a spirit level and mason's 
line to keep courses running true. 
Rough stonework tends to dip and 
rise sneakily. Make sure that the 
joints between rocks in one course 
arc lapped by rocks in the next. 
Some flush joints are unavoidable, 
but in no case should they extend 
beyond two courses. 

An extended vertical division, 
where rocks don't tie each other 
together, creates a weak point 
where the entire structure can sep- 
arate and, eventually, tumble. A 
New England wall-builder credo 
states: “One over two; two over 
one." Actually, there's nothing 
wrong with one over three or four 
and vice versa. The main point is to 
ensure that most joints are lapped 
from course to course. 

■ Along the same lines, dry stone- 
work less than ft ft. wide requires 
“tie rocks” every 6 ft. along the 
wall's length* staggered in every 
third successive course fsee page 8a). 
These rocks span the width of the 
wall, tying the sick faces together 
for transverse integrity. They are 
particularly important every second 
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or third course at the ends of a free- 
standing wall. 

1 For Hppe^rjmce sake, the IlnfiesT. 
edge of all rocks should be on the 
wall's face* Some roughness is inevi- 
table, of course, and provides the 
characteristic appeal of dry-stone 
construction. But an “averaged out" 
alignment of the wall faces Is impor- 
tant to the overall firmness and 
strength of the structure. Smaller 
rocks used along the face should be 
set level, by shimming if necessary, 
or they should slope slightly toward 
the center of the atructure — not out- 
ward toward the face. 

For the same reason* any wedge- 
shaped shimming stones should be 
positioned with the thick edge to- 
ward the wall center so it is locked 
in. Outward -si oping ruck surfaces 
eventually work .ooae due to freeze- 
and-thaw action. If they fail out, 
they weaken the structure and pro- 
vide a starting point for disintegra- 
tion. 

■ Ter race- wall sU'ps should bo built 
into the structure, rather than 
tacked on later. Pick the largest, 
flattest rocks for the top tread piece 
of each step, [t should tie into the 
side walls of the stair slot at least 3 
to 4 in. (see page W7). 

Every rock in a stair section 
should be absolutely firm and im- 
movable. If you hear the slightest 
click or grinding sound when you 
walk on the steps, there's move- 
ment. Continued traffic eventually 
will work the rocks loose and the 
stair will be rendered unsafe and 
useless. 

■ Wide, shallow steps, semicircular 
corner steps and other sophisticated 



landscaping techniques rarely fea- 
ture single rocks for the whole tread, 

sim-e snrh ;ivf fc Usually ton 

large. For those applications* the 
pieces abutting the wall should still 
be part of the wall structure. Indi- 
vidual rocks making up the tread 
platforms should be thick, heavy 
slabs with a broad, flat surface. 
Small stone? fur chinking are ham- 
mered into the crevices between 
tread rocks to keep them from shift- 
ing position. 

■ Free-standing walls once used as 
livestock enclosures on farms often 
had stiles (cantilevered steps), rath- 
er than stairs. Most animals can fig- 
ure out how to manipulate conven- 
tional stairs. But steps created with 
rocks or timbers projecting from the 
sides of a wa! I are a little too complex 
for anything but a goat. 

Such stiles can be an attractive 
adjunct to a long stretch of dry stone 
w r all. They can be easily incorporat- 
ed when the wall is being built (see 
page 87). Be careful to pick flat-sur- 
faced ixtcks that are long enough to 
span the width of the wall and 
project beyond it about 1 ft. Laid 
into the structure, like tie rocks T 
these units must be buried under 
large, heavy rocks in the next course 
to prevent movement. I f the person 
using the stile is heavier than the 
rocks holding the stile in place, the 
stepper is apt to raise the entire tup 
section of the wall and bring it slid- 
ing dow r n on him. 

Despite all the foregoing tipa and 
cautions, remember that the rough, 
uneven texture of u dry stone wall is 
the very thing that provides its 
beauty and character. PM 
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How Havoline Supreme can help you 
get the most out of your car. 




Proven prolection upfront. Backed by improved mileage. 







Whether you change you r 
own oil or someone eLse does, 
there are some important 
tilings you should know 
about Havoline Supreme, 

First of all, Havoline 
Supreme has a Texaco- 
developed, balanced 
additive system with a 
built-in, special friction fighter 
And its multigrade rating 
offers the convenience of all- 
vear-rou nd , wide-temperature 
range protection. 

Havoline 
gives you proven 
protection. 

The final test of a motor oil 
comes under actual driving 
conditions. Havoline Supreme 
lias proven it delivers the 
kind of protection needed in 



tough, high-speed state trooper 
cars and severe stop-and-go 
driving in New* York 
City taxis. 

Havoline 
helps save 
gasoline. 

Fuel economy tests 
proved it. Compared to a con- 
ventional motor oil* Havoline 



3 98 2 4 



Listen to 
I an expert. 

I Top Indy 500 
driver Thm 
v /Wk Sneva calls 
Havoline Supreme a ‘very 
sophisticated oil. . one tliat a 
prudent car owner should , 
use on a regular 
schedule." ,^1 

Shouldn’t 
vou? 



Supreme, with its speckd friction- 
fighting additive, helps save 
gasoline. 

Havoline is 
diesel tested. 

If you own a diesel, we 
have good news. 

10W-30 lias the API-SF/CC 
rating required by most 
engines like yours. And it’s 
been proven in punishing 
diesel-powered taxis. 






TEXACO 



Ttou can tract jour car 
to ttw product with the Star. 





MAKE MUSIC IN YOUR SHOP fConr^nd from wc »; 




SMART 

IDEAS 



U you re looking for ideas to save 
lime and money while enjoying 
what you're doing — send away for 
PM's catalog immediatety. 

We have plans for shop tools, boats, 
storage houses, campers Scuba 
iow K ACV, log sptrtier H air compressor. 
Smart ideas in furniture 1 Also 
dollhouses \ Projects ihe whole family 
can enjoy 

And besi of all — we offer a spedal 
and unique service — photocopies of 
past PM articles What s more, we tell 
you the year ihe projects were 
published. Ii may be as early as a 
1902 glider to a most recenl 1981 
solar garden shed. You'll have fun 
just browsing through ihe approxi- 
mately 900 different plans and 
projects. You Ii find our GREAT 
WORKSHOP series feted Also our 
SHOP MINI COURSES. Timely 
energy- saving ideas! You IE see it all 
in our new POPULAR MECHANICS 
PLANS AND IDEAS CATALOG 
Price SI. GO 

NEW 

EDITION 

order today! 

Send Your Name and Address with 
Check or Money Order to 
Popular Mechanics, Bok 1014 h 
R adio City Station, New York. N Y 10101 

PGrfyldf U, * fruKreaeson a\ Hent*! 
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Screw the fra! board to the brace* Nall the 
brace (with small finishing nails) and glue It 
In place immediately after you have re- 
moved the body unit Irani ILa gluing meld. 

of the banjimer with a roundhead 
screw* Make sure all the edges are 
rounded to prevent cutting your lin- 
gers as you play. 

The bridge is made of a hardwood 
(maple)* Shape it to the cross section 
shown in the drawing* File notches 
in the nut and bridge for the strings* 
Use a triangular file and file the 
notches at an angle, so that the 
highest point of contact with the 
string will be closest to the playing 
surface of the fret board. If the slots 
are not sloped in this manner, the 
strings will buzz* rather than 
produce clear notes. 

Installing the strings 

The three strings are No. 3 baiyo 
strings. Run each string through a 
hole in the tailpiece until the end 
stops against the metal. Jf your 
strings have loop tnds + install three 
small screws in the tailpiece for the 
loops. 

The strings then pass through 
notches in the nut ami the slot in the 
tuning peg. Turn each tuning peg to 
wrap each string around it. Once all 
the strings are installed, but not 



Use prefin) shod vinyl molding to cover the 
joint between the body end (be head. Vinyl 
bends easily. Use a contact cement and a 
small nail at each end of Ihe molding. 

tightened, install the bridge. The 
bridge is not glued in place; it is held 
on by string tension alone. 

The distance from the edge of the 
nut to the bridge must be exactly 
2T J /]fi in. Note that string No. 1 is the 
upper string when the hurijimer is 
held with the fret board to the left. 
Attach this string to the peg marked 
No. 1 in the drawing and so on with 
string Nos. 2 and 3. 

Adjust the height of the nut and 
bridge by filing them until there is 
l/fa-in, clearance between the strings 
and fret No, 1 and %-in. clearance 
between the strings and fret No. 
17, 

Tune the melody string (No. 3} to 
any pleasing note, then fret that 
string at the fourth fret and match 
the drone strings (Nos* 1 and 2) to 
the pitch produced* To B, frqt" a 
string means to press it firmly to the 
fret board, just to the peg box side of 
the fret. 

Pluck the strings with a guitar 
pick held in your right hand and fret 
the third string only. Now refer to 
the key below to play a few bars of 
"Red River Valley." rti 




The notes on the musical staff are identified above, along wfth a number which corre- 
sponds to the a umbered fret on your ban jimer (see the drawing on page 89), Use this key to 
play the melody for a few tinea of the traditional folk song, "Red River Valley," below. 
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Tradition From A Kit 



EAS Y-TQ- AS 51MB LE KIT 

^*425 



For I'fi ' d i □ in O^hfl-r d iq/n-j . from - 4 ' l& 7 ' ot 
tempo roblo tnvinn> All dm mi edjVTl IQ 
Mod* 1 - to- FSoor his. of Id 



Sa&a banjo kit w&g ss- 
ssemblerianci finished in a 
week by PM Technology 
Edrlor Robin Nelson, The 
tone of tnis particular in- 
strurnenl seemed a bit 
dull in norma F tuning, 
’ so a capo was used 
(secoid fret) In order 
io play In key of A. 



NowF 

SlTpyvroom & 
Warehouse 
location* \q: 
^tlltoinii 

C 714 ] 590 - 5 , 7615 - 

Floridn 

i 913 ] 923-1479 
Item 

( 713 ) 7 DWW 



GEAfirt? 

Tuning 

PEGS- 



Paopla wiioVo looted 4 t*Fywk#r* **tl V* ih^r* 
isji'l cincihcp ipirol ilair around fhal loudim 
□ur ca-mbmaUDn of prec® and quality of pmI>^ 
rial * O^d W* h*U*v+ jtl 

cau on weirt ro* i«l iftOCMgst; 



MAHOGANY 
RE-SONAT Ofi (BACKS 



POLYMER 

HEAO 



ASSEMBLY 
A HD 

ADJUSTMENT 

TOOLS 



G t OMANI 
NICKEL 
SILVER 
FRETS 



FIFTH. 
$TRlN£ 
T UNlNG 
PEG 



FLNGEFI 

BOARD 



CLAMPS 

AMD 

NUTS 



Making a Concjete 1 

Ftowei Pol! . a . and y) 

SO CAN Y0U1 f 

Mtke and *tll your Own 

Ornamental CeflCi^f* item*. I A) 

*¥*k %%M far Baalf 1 l J 7 ^ 

eWut Aluminum Msldi * 

wirh prlcei and prcducri-on trade tcc-re n 
direct from world'* l*rgeit rnnkl m*nuf*tlurer* 
Ortf 350 dciignt to itFtcr from. 

jw $ 5.00 ijjig^y^UiUKII 

Tod*y To > f o, BUM) 'HICKORY, H C. 3WI 



t - ALUMINUM-ALLOY 
TONC RING 



U nlike PM 's banjimet, the live-siring 
banp oomei* from a iong-esEah- 
Fi-Shed 1 radi'hon 1 1 is an or iginal Ame ric a n 
insirument. And because of lhe growing 
popularity of the styles o! music to which 
it lends lisell, fI is more widely played 
loday than el any time m iEs history 
I recently gol the Itch to star? playing 
after a long hiatus, bu[ l became dis- 
mayed by lhe current price (al least 
S5D0) For a high-quaiily instrument, So I 
decided to try building my own banjo 
Iromakil For S2G9. including shipping. I 
assembled an instrument tha: satisfied 
my urges. I got my Kit from Saga Musical 
Instruments, 6ox 2841, South San 
Franciso Catif 940 SO 
A bonus m building a musical instru- 
ment— whether From kit qt scratch - ^5 
that when it goes out ol adjustment, as 
they all do. you'll have a good iosa ol 
how to fix it The Saga kit was largely a 
malterol assembly— damping the head 
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Ii. But a ban|o s tone doesn't depend on 
vibrating wood sections (and the requi- 
site shell -Fite Imishj so the same degree 
35 a gutiar or violin So I chose a M inwax 
aniique orl finish over a mahogany slam, 
instead Both lhe neck and the resona- 
tor a^e seasoned mahogany and took 
lhe treatment very well 
Final assembly ol neck 10 tone nng. 
ptgs bri-cfge placement requires some 
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(formerly cailskin now various poly r 
mers) lo she cast-aluminum tone ring 
gnq Sitting the flanges and armrest 
I $anded and finished the neck and 
the resonator (wooden back) before 
assembly. I was lemuted to try Eacque?- 
mg — in fact, the kn m&i ructions sunuesl 



paaience. In most kits, some shimming 
will probably ho necessary, as well 
Now I've goi a banjo that plays 
smoothly and sounds good And *i 1 wan' 
to move up to a high -class instrument, l 
can sell this one lor mo e than 1 paid for 
it .— Room ftfe/son 
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THE 'BLACKBIRD' STORY 

from flaQg T3) 

tribution; and the effect of fuel 
quantity and temperature. The lat- 
ter was caused by fuel on the bottom 
of the tanks keeping that section of 
the fuselage cool, while the top sec- 
tion got increasingly hotter as fuel 
was burned. This tended tg push the 
chinos downward due to differential 
expansion of the top and bottom of 
the fuselage. 

By far. the most tunnel time was 
spent perfecting the nacelle inlets, 
bleed designs and the tailpipe. We 



took mire than 250,000 pressure 
readings on a quarter-scale model. 
We knew nacelle air leakage would 
clause high drag; so an actual, full- 
size nacelle was fitted with end 
plugs and air leakage was measured 
carefully. Proper sealing paid off 
well in flight testing- 
With the engines located halfway 
out on the wing span, we were quite 
concerned with the very high yaw- 
ing moment that would develop in 
an engine- inlet stall. So we installed 
accelerometers in the fuselage to 
immediately sense the yaw rate and 
command the rudder booster to ap- 



ply 9* of correction within 0,5 sec- 
onds. This device worked so well that 
our test pilots very often couldn't 
tell whether the right or left engine 
had blown out. They knew they had 
a blowout, of course, from the bad 
buffeting they received with a 
"popped shock/ 1 Subsequently, an 
automatic restart device was devel- 
oped which limits this engine-out 
time to a very short period. 

Titanium alloy* 

The decision was made to use var- 
ious alloys of titanium for the bask 
structure of the Blackbirds, Only 
titanium and steel had the ability to 
withstand the operating tempera- 
tures encountered. Aged B-120 tita- 
nium weighs half as much ns stain- 
less nteel per cubic inch, but its tilth 
mate strength is comparable, ao con- 
ventional construction was possible. 
Using fewer parts than with steel. 

High-strength com posites weren't 
available in the early 1969s- We did 
develop a good plastic which has 
been remarkably serviceable, but it 
wasn't used for primary structure. 

Having made the basic material 
choice, we decided to build two test 
units to see if we could reduce our 
research to practice. The first unit 
would be used to study thermal 
effects on our large titanium wing 
panels. We heated up this element 
with the computed heat flux that we 
would encounter in flight- The sam- 
ple warped into a totally unaccept- 
able shape. To solve this problem, we 
put chord wi so corrugations in the 
outer skins and ran the tests again- 
At the design heating rate, the cor- 
rugations merely deepened by a few 
thousandths of an inch and on tool- 
ing, returned lo the basic shape, 1 
was accused of trying to make a 19U2 
Ford Trimotor go Mach 3. but the 
concept worked well. 

The second teat unit was the for- 
ward fuselage and cockpit, which 
had over 6.000 parts in it of high cur 
vature and thin gauges. &$ well as a 
highly complex canopy. This cle- 
ment was tested in an oven where 
we could determine thermal effects 
and develop cockpit cooling sys- 
tems. 

We encountered major problems in 
manufacturing this test unit be- 
cause the first batch of heat-treated 
titanium parts was extremely brit- 
tle. In fact* if you pushed a piece of 
the structure off your desk* it would 
shutter on the floor. We finally 
resolved the problem by replacing 
our whole acid pickling setup. 

We developed a complex quality* 
control program. For every batch of 
10 parts or more + wo processed three 
test coupons which were subjected 
| to the identical heat treatment of 
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thfi parts in the batch. One coupon 
was tensile -tested to failure to de- 
rive the stress-strain data. A quar- 
ter-inch cut was made in the edge of 
the second coupon by a sharp, scis- 
sor I Ike cutter which was then bent 
around a mandrel at the cut. If the 
coupon couldn't be bent ISO at a pre^ 
determined radius, it was consid- 
ered too brittle. The third coupon 
was held in reserve if any reprocess- 
ing was required, 

Heavy documentation 

For an outfit that hates paper- 
work, we realty deluged ourselves 
with it. Having made over 1-1 million 
titanium parts to date- we can trace 
the history of al] but the first few 
parts back to the mill pour; for about 
the last 10 million of them, we've 
even recorded the direction of the 
grain in the sheet from which the 
pari was cut. We found out the hard 
way that most commercial cutting 
llu ids accelerated stress corrosion 
on hot titanium, so we developed our 
own. 

Titan ium in totally incompatible 

with chlorine, fluorine* cadmium 
and similar elements. For instance* 
we were baffled when we discovered 
that wing panels which we spot- 
welded in the summer failed early in 
life, but those made in the winter 
lasted indefinitely. We finally traced 
thi* problem to the Burbank- Celif., 
water system which had heavily 
chlorinated water in the summer to 
prevent algae growth, but no chlorb 
nation in the winter. Changing to 
distilled water to wash the parts 
resolved this problem. Mechanics 
using cadmium-plated wrenches 
worked on the original engine instal- 
lation. Enough cadmium was left in 
contact with tightened bolt heads so 
that when they became hot (over 
600° Fj they dropped off! We had to 
clean out hundreds of tool boxes to 
remove cadmium-plated tools. 

Drilling and machining high- 
strength titanium alloy*, such as B- 
120, required a complete research 
program to determine the best tool- 
cutter designs, cutting fluids and 
speeds and feeds for best metal- 
removal rates. We had particular 
trouble w ith w ing extrusions, which 
were used by the thousands of feet. 
] nitially , the cost of machining a fool 
out of the rolled mill part was &l l J. 
This was reduced to $11 after much 
research. 

To prevt?nt parts from going under 
gauge while in the acid hath, we set 
up a now series of metal gauges two 
thousandths of an inch thicker than 
the standard gauges. When we built 
the first Blackbird* a high-speed 
drill could boro )7 holes before it was 
ruined. By the end of the program 



we had developed drills Shat euuld 
bore LUO hole* and then be resharp- 
ened. 

Throughout this and other pro- 
grams. it became clear to me that 
our country needed a 250,000-ton 
metal- forming press (five times as 
large as our biggest one available 
today). When we have to machine | 
away $0 percent of our rough forg- 
ings today, both in titanium (SR-71 
nacelle rings and landing gears) and 
aluminum (Lockheed <S-5 fuselage 
side rings), it seems that we are 
nationally very stupid! My best con- 
tinuing effort* to solve this problem 
have been fruitless for many years. 
Incidentally, the Soviets have been 
much smarter in ibis field: They 
have more and larger forging 
presses than wi? do. 

Prospecting for oil 

Very difficult problems Were en- 
countered with the use of fuel-tank 
sealants and hydraulic oil. We were 
finally able to produce a sealant 
which does a reasonable job over a 
tcmperatiiTt range of i*0 ; F. 

Our experience w r ith hydraulic oil 
started out on xt comical footing, I 
saw ads in technical journal* for a 
"material to he used to operate up to 
90 P 6 F. in service." 1 contacted the 
producer who agreed to send me 
some for testing, Imagine my sur- 
prise when the material arrived in a 
large canvas bag, h was a white 
powder at room temperature. If you 
put it in a hydraulic system, you 
would have to thaw out all the lines 
and other elements with a blow- 
torch! We finally got a petrolcum- 
hased oil de%'elopec at Perm State , 
University to which we had to add 
se veral other chemicals to maintain 
its lubricity at high temperatures- It 
cost $130 per gallon. $o absolutely no 
leaks could be tolerated. 

Rubber Orings couldn't be used at 
high temperatures, so a complete 
lint of steel rings was provided. Tita- 
nium piston* working in titanium 1 
cylinders tended to gall and seize 
until chemical cot titl g* were in- [ 
vented which solved the problem. 

For the first flight of the A- 12, we 
had to fly with Pratt & Whitney J75 
engines, because the Jb8 engine 
wasn't available until January 1%3. 
Then our problems really began! 

The first dilemma was caused by 
foreign-object damage (FOD), a par- 
ticular problem wkh the powerful 
J5B and the tortuous flow path 
through the complicated nacelle 
structure. Small nuts, bolts and met- 
al scraps not removed from the 
nacelles, during construction could 
be sucked into the engine* on start- 
ing with devastating results. Be- 
i ’fteasfl lutn to je rflflj 



These 3 BIG DRAFTING 
KITS included... 





, when you Irnln 
:’• »/ wffJi m for a 



WONDERFUL 
stT* ^JOBIN 
rrDRAFTINO! 



MiyTw ml can find 
itlAt JM>'6 WUflT. bU( [d«l L 
[Junk mi'U U\\'t find A I'll 

I hat fivph Vmii irinrr ullalncLKm 
lhul rim cjt maku M a ticj 
pifll KbuEmn le* 11*4* HJtiinnipl!> 
fliii JiiicihB rLulK j. i.u 1 . urn lieiu Kiwi 
to hflp h:inrpiriigErt jnbi with-mrLinfcv 
iriil j irc-hl ill- Ak ii ml Lh nirn Ll m 
f^V vilh ■ALTBEdilntb* hJH> 
irttftriiLtysa 
K-vrfrlJ-jLjijf ihiflMi hrzr i i 
IfU'luilfV! with i iuf i r.u ne? 
Vd l tcgpDP Ini F AE.E ''DBAFlIPfG 
C*AI Eft KIT". DrdltJftQ Aptitude 
Tnl GraflualKji'i from th#i Mu fM 
titmi nOI i'-^u it Lhdt vCul Will 
G*t a ?*0 T-fr find tn.it h jw Ouh 
5 i ndujlE-s Niv* -iu> : 1 

Itr Our ii* . V^V f 

record. * $ 

f ~ "" ' — - 

\ N0*™ IBfFWCPB nAHlAPTUtfl nrjt P HW7 

1 illh?rjm[,ui IV n«r! Ft 6*jc.h CA I^HO 

. Mutr ■ unor npwi nil. inr-mumg Hoiuqr. 

j TwiE i DrpRinfl Im^itwiI — AIL FHEF 3 

I HW 

[ JUMRF4S 





i^lTUce 



■ UDtl 



.mu 






“ l T A T t - 






i 

i 
i 
i 

i 
i 
i 

| ALL FOK LESS THAN ?0« PER PL*H 

I 



WOODWORKERS* 



A marine l« bw h n^ice and 
^elrrflTF bringing jnM 7S jwoffuh 
jJlinn C«* r *r *- for 1 m 1 1 1 . 1 1 r. |f Phc ti mi 
Of h+rl v Am^riL-jn, Shake: Ln^lfh. 
Cfiarriiipdjpar'h PumplUi^. fU*.'k.-k 
icwi , Cam p* . jofl i unit fhiy^'h mure 



I 



l J l L S R-ffalir ankle* Oft lUo* np^ 
|!|| huiiiHng. rlntVwaj se^jihuun 
■fld TftiiOf ^ -ruhirhfi ideal 



fU 



1 VEW |6 hinrinTWp If 2 3fl 

2 vUflS 1 12 ivanmv mmt-mtV itZ M 

Fo'chii* Hdliss ?vM‘l’-S3tW 

iMeasr inik^ p.^?in- i il rr OS Fi^idi 8 - 



The WoodworkerV Journal 

r o EJU3C I* JSI 1 7 Mtw M I L FOBD, CT 0677* 



SAME 
ADDRESS 
CITY 



_JSTATE_ 



ZIP 



t ' i ftidL 1 if i tut'** trrtf urthfirdwm 



R EPAIft CLOCKS 



MlNVrfeChHitaliMiHI IWlP M t ^V 

FnhmlHidiMiMeAirf ^ | I 

*!«-■ h »■ "*F F J \jL 




CUKXHUENl IfilTMUTl 
F.O. IQI Hi. LUKtElDUn, FA IlHA — 

QAHABE DOOR OPBiEHS 




» Buy F^dory and 5 m 
• lhomandi in tin • Free Mdiure — 41 

a Etty HomKwner installalHMi - ^1 — J 

p Imrrmjrit Shlpmenl by UPS m Pf 

HHPMMF Fguipmenf Co Dtpl M-fEZ Ml 4910 S 



JULV 1^62 



107 





THE SLACKBIHD 1 STORY 

rtpm o&m ton 

side# abject# of the above type, the 
engine sucked in rocks and asphalt 
pieces, from the taxi way a and run- 
ways. An intensive campaign to con- 
trol FOD Ht all stage# of construc- 
tion and operation brought the prob- 
lem under control. 

Initially, air-temperature varia- 
tions along a given true altitude 
would cause the Blackbird to wan- 
der up and down over several thou- 
sand feet in its flight path. Improved 
autopilots and engine controls have 
eliminated this problem. 

There are no other airplanes fly- 
ing at our cruising altitude except 
an occasional U-- n hut we wanted to 
avoid weather balloons sent up by 
the FA A, If we were to hit the 
in st ru me n t at ion pac kage wh iie 

cruising at over 3,000 feet per sec- 
ond, the impact could be deadly. 

Lowering the boom 

Flight planning had to be done 
very carefully because of sonic- boom 
problems. We received complaints 
from many sources. One man stated 
that the mules on his pack train 
wanted to jump off the cliff trail 
when they were ^boomed. 3 ' Another 
complainant protested that fishing 
stopped in lakes in Yellowstone Park 
if a boom occur red, because the fish 
went down to the bottom for hours. I 
had my own complaint when one of 
my military friends boomed my 
ranch and broke a §450 plate-glass 
window. I received no sympathy on 
this, however. 

The SR-71 first Hew in December 
1964, It was in service with the Stra- 
tegic Air Command a year later. In- 
flight refueling turned out to be very 
routine. Over 18,000 such refuelings 
have been made to date by all ver- 
sions of the Blackbird and it has 
exceeded Mach 3 over 11,000 times. 

It has also flown over 1^000 miles 
with refueling to demonstrate its 
global range. It is by far the world's 
fastest, highest flying airplane in 
service. I expect it to he so for a long 
time to corner 

Editor's Note; Many months of effort 
were required for Kelly Johnson fo 
i :letjr the above material for publica- 
tion through Defense Dept, and 
t \/.A. flHfftonties, Because the nir- 
crafl is at Hi routinely performing the 
most rrrfica/ and sensitive recon- 
naissance missions, its ultimate per- 
formance capabilities mag not be 
known for many gears. Trouble 
Spots,, even those as fai'-flung as the 
Falkland Islands, become immedi- 
ately k abject fo unseen Blackbird 
^migrations”— proof that its rouge is 
truly worldwide „ IPf 



Build your own air compressor 
from PAft plans 



Once you have an air coni' 
pressor in your home 
shop, you’ll wonder how 
you ever got along with- 
out it. You can spray paint 
with it. You can inflate 
swimming 1 gear, toys, auto 
and garden tractor tires. 
More important, you can 
sandblast parts and rivets 
in metal scams. You can 
lilow-clean tine mecha- 
nisms and, with PM's unit 
you can vacuum pump 
your car's airconditioning 
system prior to adding 
Freon — something you 
can’t do with most ordi- 
nary air compressors. Fi- 
nally, this unit features a 
filter/water trap — -which 
is an optional extra on 
most commercial air com- 
pressors. 

PM AIR COMPRESSOR 



You can do all these 
things with this versatile 
i-hp compressor and, hap- 
pily. you can build it for 
less than §200. m 

Compressor evacuates car's 
alrconditioning system prior 
to adding new refrigerant (far 
left). At left, routine inflation of 
tires saves trip to gas sta- 
tion. 



HOW TO ORDER PLANS 

Send check or money order 
for $5.95 lo Ar Compressor, 
Popular Mechanics Plans Li- 
brary. Bow 1014, Radio City 
Station, New York, NY. 
101 01. Allow two to three 
weeks for delivery; for first- 
class mail send 75 cents 
exira. 



Pccuiiar is a pubiigaiign gl HeansE Mag- 

azines. a divracm ol lbs l^arst toporanon 



lOa popular mechanics 







Electronics 



The shortest 

Scientists at Bell Labs merely 
wanted to create ultrashort bursts ot 
laser light* as a means of “stopping*" 
electronic phenomena for precise 
measurement. 

However, what they came up with 
may well be ihe briefest discrete 
occurrence on record. The loser burst 
lasted 30 femtoseconds (30 millionths 
of a billionth of a second). In this 
amount of time, individual light pho- 
tons „ Of oloctrOfia in an integrated cir- 
cuit. would travel (at 186*000 miles 
per second) a distance of about one- 
third the thickness of a human hair. 
The precision bursts will permit sci- 
on lists to measure any early phys- 
ical changes in energized circuit 
chips, 

The thinnest 

IBM Gorp. scientists have paten ted a 
process that can draw raised lines 
less than 100 angstroms wide on met- 
al Ml ms. As there are 250 million ang- 
stroms in an inch, such lines are 
invisible to the human eye. The pro- 
cess enables the fabrication of metal 
wires only 20 to 30 atoms thick: this 
will allow construction of X-ray mi- 
croscope lenses with 25 times the 
present maximum magnification. 

The inventors recently obtained 




Superconducting circuit made during ear- 
ly experiment* with electron beam, aeon 
through electron microscope. Wire* are 
LOO alomi thick. Invisible to naked eye. 




Bell Labi later apparatus which wai need to develop ■hottest pubs ever measured. 



Patent 4.316. 093, embodying im- 
provements in the pattern labrica- 
tion they had patenled in I960. 

In I he process, a thin film of metal 
is vacuum-deposited on a self-sup- 
porting layer of graphite or silicon 
nitride, and the lines ore raised with 
a focused electron beam. Metal film 
is then removed from unmarked 
areas by etching. 

IBM has disclosed that lines 80 
angstroms wide have been formed 
repeatedly by this technique. It is 
expected that this could be cut to 25 



angstroms if finer films were used. 
The space between the lines could be 
just as narrow. 

Although no commercial use of the 
process has begun* metal wires that 
the IBM scientists have made are rec- 
ognized as the lines! ever fabricated . 
The locus mg X ray lenses that could 
be produced should be useful in the 
study of living specimens. And the 
micros uucture provided could lead 
to X-ray lithography and ihe creation 
of new sot id-state electronic de- 
vices. 
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Silicon* oLl (nelit} deppelied on 
thtn metal iUm migrate* toward 
beam on atomic real*. Etching 
BEAM MONITOR! NG t*t*w+* meNd from a xeae, *xpM 
UNIT AND CONT ROL beneath mill buildup. 



Drawing based an patent application: element* in electron beam win fabrication. 
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Alternatives 

Total sunpower 

Even in the sun-washed land of Hew 
Mexico, with its thousands o! solar 
buildings, this solar house was spe- 
cial enough to merit a ribbon- cut ling 
ceremony. 

Why? An array of photovoltaic <PV) 
cells on its roo! marks it os the first 
satar-e/ecfrzc house in the stale. It is 
also the first in the country to be built 
as q "spec" house by a builder with- 
out government financing. and the 
first to go "on line" as a power-pro- 
ducing plant for a local utility. 

Indeed, the day the system was 
turned On, the PV array, rated at a 
peak 3 kilowatts, began feeding back 
electricity to the Public Service Co. of 
New Mexico for about 3.5 cents a watt 
credit. 

The PV house is part of a projected 
214-unit solar community in El Dora- 
do at Santa Fe, 12 miles southeast of 
the historic city. It's being developed 
by Rational Alternatives Inc., a com- 
pany known ioi its direct-gain pas- 
sive solar houses, 

Mark Conk ling, vice president of 
Rational Alternatives, sees the PV 
house as a progression in his compa- 
ny's intent ion to build well con- 
structed. affordable solar houses. 

"Affordable"? Although Ihe price of 
solar cells, which convert sunlight to 
electricity, has fallen in the past 
decade, PV power si ill costs some SIC 
per watt initially- Local Santa Fe 
utilities sell (hat same watt for 7 to 
7.5 cents. 

Nonetheless. Rational Alterna- 
tives decided it was time to take PV 
technology to the marketplace— free 
of government subsidy. 



PfeQtQvoUalc array EabovaJ plus related 
equipment account tar about £30 GOO at 
thiv lordly color home'* 5130.006 nailing 
price. Jt'f near Sanm Fe- N.M- 

Conkling sees photovoltaic-pro- 
duced doc It icily dropping lo £2 q 
peak watt m three years. "That 
means buyers will have a so lai -elec- 
tric option lox an additional .SI0JDD0 to 
515,000. he says. 

The price would include the PV 
array, the grid interlace equipment 
and d,c. to a c, conversion. (PVs 
produce direct current; electricity 
which must then be converted to 
alternating current la interface with 
the utility.} A PV array's life expec 
fancy is estimated at a minimum ol 
25 years. 

The El Dorado house uses an array 
made by ARCG Solar Lno-, a subsid- 
iary of The Atlantic Richfield Co, It is 
made up of 79 Model 16-2300 ARCO 
PV modules. Total area is 312 square 
feet. Nominal capacity is 3 kilowatts. 
Domestic watez is heated by 200 
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square feet ol Hat -bed solar collec- 
tors from State Industries. 

Conk Ling calls the area around 
Santa Fe "the best of all worlds" for 
the introduction of PV power to the 
housing market. 

In the lirst place, solar gain is 
abundant. This defrays the cost of 
heating space and hot water with 
electricity. 

Second, El Dorado is 7,200 feet 
high, with mountain breezes and 
cool, dry, summer nights making air 
conditioning generally unnecessary. 
Cement, brick, tile and adobe serve 
as heat sinks and help smooth out 
temperature swings. 

With heating and cooling needs 
met largely by the passive elements 
m the building, the El Dorado PV 
house was engineered for only a 3- 
kilowatt PV array. That means that 
S30.DO0 of the S13G.Q00 market price of 
the 2, 400- square-foot house could be 
attributed to the solar-electric capa- 
bility. 



Outgoing mater let* houae pump phaEovattalc current back to power grid— lor credit. 
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Recreation 



Screamers 

Knoxville's Worlds Fair, 
opened las! spring, offered 
the vertical ot biter cotied 
Peter Pan (below) as its 
moEi lynch ’threatening 

ride. 1l couldn't hold a can- 



dle, however, to what the 
Six Flags theme parks un- 
veiled this year, first in 
Dallas and later In Los 
Angelos' a two -second, 
zerodo-SS-mph free fail 
from almost 13D feet up. 
The Swiss -built ride only 
takes about 20 seconds, 
but h leaves □ tasting im- 
pression. 




P«l*r Pan in operation at the World'* Fair In Knoxvlltt, T*nn. 
The German- built rid# orbit* Vertically around centra I hub. 








A (r««4all car i* 
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tally, pul ling 
er* on. back*, 
enters braking sys- 
tem before 
ping te 




Linder tall. lug hit* IQ mph. Mai* th* hug* Genoa "racing" jib. 




Marine 



Back to canvas 

A soiling tugboat? It all 
started several years ago 
when Skipper Lane Briggs, 
a salvage expert who oper- 
ates Rebel Marine Service 
in Norfolk. Va.. organized 
the seaport's Annual Crab 
Sailing Regatta, an event 
limited to participants 
with sole boats. Nol to be 
barred from his own oul- 
ing, Briggs — with tongue 
planted firmly in cheek— 
fitted oul one of his sal- 
vage tugs with sails— a 



mol ley collection of Tat- 
tered castoffs and old bed 
sheets. 

To the astonishment of 
everyone— including him- 
self— the sails worked 
With the price of diesel fuel 
soaring. Briggs then decid- 
ed to make a serious iry ai 
a wind-power -augmented 
tugboat. Working with ma- 
rine architect Merritt Wal- 
ter and prominent ship- 
builder Howdy Bailey, he 
came up with the Norfolk 
ftebei. He calls the strange 
hybrid a rr lugantine.~ J The 
52-fool. 334on vessel can 
carry up to 1 ,700 square 
feel of sail. 



The hull combines the 
squat, beamy displace- 
ment of a conventional tug 
with a: decidedly unfugHke 
keel. The shallow keel 
runs the full length of the 
hull and Is heavily weight- 
ed- This provides good sia- 
bi'lity without hampering 
Ihe boat's operation in 
shoal waters. 

Under sail plus partial 



power, Briggs can make 13 
mph and figures his fuel 
savings at 40 percent. Ai 
this rate, the payback peri- 
od for the investment in 
sails and rigging will be 
about five years. 

And the sails otter Briggs 
another bonus r They can 
get the NorfoJJc flebeJ back 
home if her 320-hp diesel 
quits. 




Shewn under ca nil ruction. umiiutxl hybrid hull hu* *mbhy k«*l. 
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Aviation 

Strap- on plane 

Someday, a kid may ask 
bis father. ,r What did you 
do in the war. Daddy?" And 
Daddy may answer: "I was 
a jet airplane." 

tl could happen. Alt you 
have to do is put on the jet- 
powered wing shown here 
and you become a human 
airplane, soaring off into 
the wild blue yonder at bet- 
ter t han 100 mph. 

Strap-on wings have 
been a dream of man since 
the ill-luted, mythical 
flight ol Icarus. Now, a 
young engineer. Igor Dmi- 
trowsky, has come up with 
a modem version— the ul- 
timate in sophisticated 
technology — that might 
just have a shot at success. 
Dmitrcwsky's company. 
Booster Technical Asso- 
ciates (92-36 54th Ave., 
Etmbursl. N.Y, 11373). is 
currently hard at work on 
an operational prototype 
that is expected to fly later 
this summer. 

The craft is appropri- 
ately called Homo 
Avis (man-bird). It 
straps on your back 
like a parachute, 
leaving both your 
hands free to 



PIVOTING 
CANAHD 
(ELEVATOR] 



LEADINGS OSS 
SLAT 

(EXTENDED! 

/ 



LEG SUPPORT 
{RETRACTS 
FOR TAKEOFF, 
LANDING] 
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operate controls on the 
two pistol-grip handlebar*. 
You rake otf vertically, lev- 
el out into horizontal flight 
as yam speed increase*, 
then awing upright again 
for a twopamt landing an 
your leet — juit Like a 
bird. 

Requiring no runways, 
the craft could be stored on 
a garage wall and flown 
out oJ yaui back yard- It 
could also come in handy 
tot aerial observation, 
such as highway and bor- 
der patrol, military recon- 
naissance and wilderness 
rescue work. 

Thnrflfe won a gun-tot- 
ing version suggested lor 
airborne commandos, that 
would come complete with 
autopilot and target-seek- 
ing radar 

In its initial form (photo 
at left}, the Homo Avis is 
designed around a mini- 
turbojel engine of the type 
used in Air Force target 
drones. But such engines 
are expensive ($30,000 or 
morel- To cut the coat, Dmi- 



trowsky is developing a 
ducted-fan system, using 
two small* ZMip, turbo- 
charged piston engines 
(drawing above). These 
drive rotary blades which 
are set inside tubular 
shrouds in order to produce 
thrust. 

Fabricated of superlight 
materials, including tita- 
nium. graphite-epoxy and 
honeycomb composites, 
the craft could weigh lees 
than 100 pounds and hit a 
top speed oi 110 mph. With 
a S' gall on fuel supply, it 
would have a range of 150 
miles. 

With more powerful en- 
gines, it would have the 
potential to do up to 3D0 
mph, although it would re- 
quire telescoping legs to 
support the added weight 
required on takeoffs and 
landings. 

The wing spans 13 leet 
and looks Idee it's right off a 
Boeing 747, Large Fcwler- 
type flaps and leading- 
edge slats extend out on 
tracks to increase lift at 



low speeds. Dual rudders 
above the wing provide di- 
rect ionaL control during 
cruising; during hovering, 
when there's no airtlow, 
auxiliary rudders in the 
engine ports take over. 

The ports themselves are 
also articulated for further 
vectoring of engine thrust, 
permitting precise maneu- 
vers even at low speeds, 
when conventional con- 
trols become inel fee live. 

Dm itro w sky esi imates 
that a sport model of his 
CTCfl could sell for as little 
as $10,000 — pusi a traction 
of what a helicopter of 

comporahte perlormunce 

would cost. 

In addition, the Homo 
Avis might even quality for 
unlicensed operation un- 
der the newly proposed 
FAA rules which govern ul- 
tralight airciaSL 

Icarus may have blown 
his chance, but Dm i trows ■ 
fcy is taking steps to make 
sure Lhal his Homo Avis 
won't sulfur a similar Wjtiji 
(ate. *Wf 
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Its 73fi-ec, four-cylinder engine is fitted with four CV 
carburetors which have been modified for improving 
airflow at full throttle. The engine whips out 80 hp 
which propels it through the quarter-mile in 12 seconds 
at a trap speed of 1 10 mph. We measured terminal veloc- 
ity at a shade under 124 mph. 

The advances in combustion technology are evident 
when you compare the horsepower of this 750 with that 
of 900-cc bikes of a few years ago. Most 900s used to 
produce about 83 hp. This 750 almost matches that 
number (with 80 hp) without any compromise in cold- 
start light-up, tract ability or throttle response at less 
than racing speeds. 

Even though it is a sports racer, which, by inference, 
means stripped of all amenities, the GPs750 comes with 
a remarkably complete instrument panel. There are 
LCD indicators for low fuel level, low battery fluid level 
and side stand down indicator. The tachometer has a 
voltmeter built in which you activate by pressing a but- 
ton. 

On the road, the GPz750 is a blast to ride. You can dial 
in the adjustable suspension from rock-hard for racing, 
to ultraplush for leisurely cruising, and any increment 
between. Despite the generous ground clearance, you 
can get things to scrape in severe cornering. The fold- 
ing footpegs are the first to get gutter rash and after 
that, if you’ve got the nerve, the center-stand tab on the 
left side of the bike. 

All in all, the GPe 750 is the best 750 on the market and 
one of the most exciting bikes for the money. 

Yamaha Vision 

Also known by its full name, XZ550RJ, the Vision 
joins the Yamaha ranks this year as one of the most 
highly styled bikes around. The Vision is powered by 

fp.'esjg •'■••■n fa " -3QC l Ttf.i 



PM RIDES THE WORLD’S HOTTEST DIKES 

vertical Fours or a single thumper, Honda not only 
changed the standard configuration, but also added 
water-cooling and shaft drive. 

When the CX500 was transformed into the CX500T 
the basic virtues of water cooling and shaft drive were 
retained, but engine power was augmented by the addi- 
tion of the turbo. This accomplished two desirable 
design objectives First, it gave the 500-cc engine near- 
ly the same horsepower as that of an engine twice its 
size and, secondly, the motorcycle as a whole retained 
the same weight as a conventional 500-cc hike. Less 
weight means more responsive handling and better 
mileage at less than breathtaking speeds. 

On the road, the Turbo is as tractable as any small- 
bore* nonturbo bike, but when you crack open the throt- 
tle, those two cylinders suddenly feel as if they've mul- 
tiplied into four- 

The turbo isn't the most fearsome handier on the 
really twisty bits, hut it does more than respectably 
well. Its real forte, though, seems to be in pushing back 
the frontiers of motorcycle technology. 

Kawasaki GPz750 

The GPz designation in the Kawasaki lineup denotes 
a sport bike, designed for the road racer. Last year 
there were two GPzs+ the oftO and 1100, each on the 
opposite end of the displacement spectrum. This year, 
Kawasaki fills in the middle of the spectrum with the 
750, and it does so with a vengeance. 

Like its two siblings, the GPz750 is done up with a fiat 
black engine treatment, red fairing, air cleaner covers, 
gas tank and fender, lowriser handlebars and a slightly 
stepped cafe racer seat. julv 1905 tis 
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PM RIDES THE HOTTEST BIKES 

fCon from pa<?e T 

a longitudinally mounted V-twin en- 
gnine, displacing 5S2 cc carrying four 
valves per cylinder and two over- 
head camshafts per cylinder. The 
motor is water cooled and Uses an 
electric fan behind the front- 
moLintcri radiator to keep the tem- 
perature within limits Carburetion 
is also a departure from the norm; it 
uses two 34 -mm downdraft carbs 
mounted between the V of the cylin- 
der banks. 

Another unique feature of the 
Vision is the engine mounting sys- 
tem, Rather than cradling the en- 
gine with two downtubes on either 
side of the bottom of the engine, the 
Vision uses downtuhes that bolt up 
at the middle of the engine, near the 
base of the cylinders. This effective- 
ly allows the eng:ne to nit lower in 
the frame for a lower center of grav- 
ity and better handling. 

At the rear, Yamaha has dis- 
pensed with conventional dual 

shock absorbori mounted on either 

side of the rear wheel, and has gone 
instead with a single shock absorber 
mounted centrally below the seat. It 
is acted upon by a pair of rods that 
rase up from the swing arm and bolt 
to the bottom of the shock absorber. 

At the drag strip the Vision turned 
in respectable quirter-mile times of 
12.9 seconds and 93,8 niph trap 
speeds. Top speed is only H2 mph. 

The Vision is perhaps one of the 
best compromises on the market. 
For the Commuter, it provides excel- 
lent ride qualities and isn't tiring to 
maneuver through traffic. But, 
when the traffic thins and you head 
for your favorite racer rOad h it has 
enough power ar.d handling to let 
you play out whatever Kenny Rob* 
erts fantasies you have. 

The Vision has a clean* but com- 
plete gauge package, with analog 
specdo and tachometer* warning 
lights for low fluid levels plus, natu- 
rally, a water-temperature gauge, 

Yamaha Seca 650 

The Seca 65Q is a sport bike, pure 
and simple. From its narrow 17-inch 
engine to its low bars and flat seat* 
it K s made for the purist who likes 
simple, dean lihea* straightforward 
design and good performance. 

The Stca is powered by a 653-cc* 
four-cylinder engine which carries 
only two valves per cylinder activat- 
ed by two overhead camshafts. It 
has Four carburetors and is fitted 
with the YICS (Yamaha Induction 
Control System). This system pro- 
vides tiny intake ports near the 
intake valves, which promote mix- 
ture swirl and help increase power* 



as well as throttle response and trac- 
lability. 

Yet, even with this relatively 
straightforward arrangement (no 
four valves per cylinder)* the 650 
engine powered the Seca to 12.7 sec- 
onds and 103 mph in the quarter- 
mi k. 

To keep handling compatible with 
the available horsepower, Yamaha 
cleaned up the engine by relocating 
the alternator from the side of the 
engine to the back of the engine. just 
behind the cylinders. 

Rather than go with chain drive* 
Yamaha has adopted a shaft>driven 
rear wheel for this motorcycle- Shaft 
drive does away with the constant 
lubrication and cleaning associated 
with chain drive and also eliminates 
other problems* such as chain 
snatch and stretch which upsets a 
bike's handling. 

There are some problems with 
shaft drive which the Seca 650 
hasn't completely solved. With shaft 
drive* the pinion of the shaft wants 
to climb up the rear- wheel gear 

when you apply pow^r, loading and 

unloading the wheel. This isn't too 
bad when traveling down a straight 
road. Uut T when you*re shutting 
down before a earner, this phenome- 
non compresses the rear springs and 
effectively gives you less ground 
clearance to work with. In very 
severe cases* you can shut down 
before a corner and find yourself hit* 
ting the bump stops, While this nev- 
er happened with the Seca 650. the 
compression of the rear suspension 
was noticeable. 

Compared to some of the other 
bikes mentioned, the Seca 650 is a 
no-frills sportster that does a decent 
job of getting you around quickly* 
and rewards you with fun, 

Suzuki GSIOOOS Katana 

In Japanese. Katana means a 
samurai sword. Just one look at this 
motorcycle and you can see that it p s 
been aptly named. It's sleek, it looks 
powerful and somewhat menacing. 
From its H>-valve s four-cylinder, 
duaboverhead-camshaft motor to 
the radically shaped gas tank* the 
Katana is all sport. 

Horsepower figures aren’t avail- 
able, but at the drag strip this rock* 
etship turned in a sizzling 11.1 sec- 
onds and 125-mph quarter-mile 
times. 

The engine uses a system by Subu- 
ki called TSCC (Twin Swirl Combus- 
tion Chamber). This system helps 
atomization by creating swirl turbu- 
lence in the intake charge. As with 
the Yamaha YICS system* this cre- 
ates more immediate throttle re- 
sponse and better airflow. 

Along with this hot engine, Suzuki 



has added an antidive braking sys- 
tem into the front forks. During 
hard braking, brake fluid pressure is 
applied to a valve in the forks. This 
valve closes and prevent* fork oil 
from circulating in the fork. With 
this braking system, the forks are 
blocked effectively from travel and 
the front end remains rigid, 

At the rear, the dual shocks come 
with four damping settings* as well 
as five preload adjustments on the 
springs. 

At legal cruising speed the Katana 
is uncomfortable. It simply isn’t 
happy puttering along at 55 mph. 
Even in the softest suspension set- 
tings the ride is harsh and bumpy. 
In addition to the firm suspension, 
the handlebars are the dip-on vari- 
ety* virtual stubs that sprout from 
the triple clamps* which means you 
ride in an almost prone position. The 
footpegs are high and set to the rear, 
which means you're riding in true 
road racer fashion, This can be a real 
problem if you're doing a iot of riding 
in stop-and-go traffic. 

But on the back roads, where you 
can let the beast have its way. the 
Katana begins to demonstrate its 
real purpose in life. It gobbles up 
pavement quicker than a govern- 
ment project going through tax dob 
Jars. 

Lean it into a comer, aim for the 
apex, hold your breath and throttle 
through. This bike handles. And it 
makes no bones about its real pur- 
pose, There is only room for one per- 
son. And that person had better not 
be faint of heart, 

Kawasaki KZ1100D1 Spectre 

Where the Katana is fast, furious 
and a bit unforgiving, the Spectre is 
equally fast, but more of a sports 
tourer. The sitting position is bolt 
upright in the best American tradi- 
tion. The rest of the hike is equally 
American with its black and gold 
engine treatment and longhorn 
steer, pull-back handlebars. 

Power comes from a 1 ,089'CC, duab 
overhead four banger coupled to a 
five-speed gearbox and shaft drive 
powering the rear wheel, 

It doesn't have the handling of the 
Katana, but its mission in life isn't 
the same. If you need to cover sever- 
al hundred miles of freeway very 
quickly and don't want your spine 
bent or the fillings shaken out of 
your teeth, then the Spectre is your 
bike. 

The suspension is air adjustable 
at the front and the dual rear shacks 
can be dialed in for a very comfort- 
able ride. The blazing acceleration is 
there, but this bike won't make you 
pay for it every time you hit an 
expansion joint. PW 
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joinery, do tails of problem areas, and 
downto-aarth directions. 



special offer for a sample copy of 
Woodsmitfr — all for only $1 . 

* To get your sample copy, send only 
SI Eo Wocidsmith, Dept. 21. Box 842, 
Des Moines, Iowa 50304. 



Nam*: 



Aifctr™ Coy Sm* 23F 1 
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FREE CLEANING BRUSH FROM 
LECTRIC SHAVE: 



Lectric Shave really gets rid of bristles. Because it makes 
them stand up for a closer shave. And now you can get rid of 
bristles from your electric razor too! A useful Noreloe* Cleaning 
Brush worth one dollar is yours free inside specially marked 
boxes of Lectric Shave. Look for them. 

A CLOSER SHAVE. WE GUARANTEE IT. 



TODAY: THE GOLDEN AGE OF TAPE rftwio uaj from o. ttw-fli: 



machines w&s equal to that of an 
audiophile record. 

If our pleasantly surprised musi- 
cians are any indication of the recep- 
tion awaiting the new cassette 
decks, the cassette has indeed ar- 
rived l The prices of the machines we 
tested ($295 to $595) hover roughly 
in the middle of the overall cassette- 
deck range. This makes them moder- 
ately priced, or maybe just slightly 
on the expensive side. But compared 
to video recorders and amplifiers, 
the cassette deck looks like a golden- 
age bargain. 

Some developments that once ap- 
peared in just a few decks are now 
available in most companies 1 mod- 
els. Here's a rundown of the features 
that, in various combinations, make 
the tape decks we tested so out- 
standing. 

■ LED meters: Currently* the most 
important use of light-emitting di- 
odes (LEDs) for taping is level indi- 
cation. While the standard VU me- 
ter, with its swinging needle, is still 
popular, the mechanical meter can't 
show the peak levels at the upper 
extreme of musical dynamics. The 
VU meter needle shows only an aver- 
age leveHoften 10 dB below peak sig- 
nals). The [.ED, on the other hand. 



shows peaks as brief, but unmistak- 
able, pulses of light, while maintain- 
ing a very good representation of the 
average level. For recording, this 
provides the very best metering. 
LED meters are not yet available in 
very inexpensive decks, but most of 
the ones in our survey use them, 

■ Memory: Tape machines use ei- 
ther an LED numeric readout or a 
mechanical tape counter to show 
where the tape is relative to its 
beginning or a selected point, Set 
the memory button and a deck 
equipped with this feature will stop 
at the ,s 00tr setting from fast for- 
ward or rewind. An exotic variation 
on this is tfie memory settn or a relat- 
ed function, the band seimor. The 
former locates several preselected 
places on the tape; the latter detects 
pauses between musical selec- 
tions — equivalent to record bands— 
and stops the tape at these spots 
from its fast-search mode. 

■ Noise reduction: Dolby B is the 
type of noise reduction most of us 
think of when we say '“dolby" or 
“NR.” It removes a significant 
amount of tape hiss during playback 
of dol by-encoded tapes. A new and 
even more effective version is dolby 
C. The Te&c, Aiwa, NAD. Sony and 



Nakamichi decks have dolby C, 
paired with dolby B on an either/or 
basis. While dolby dramatically re- 
duces hiss, dbx {Yamaha) practically 
eliminates it. Either dolby format 
permits acceptable playback of 
tapes without decoding, but a dbx- 
encoded tape or disc must be decoded 
for listening. 

■ Variable bias: To accept a record- 
ing signal properly, magnetic tape 
must receive a very high frequency 
signal along with the musical signal. 
The strength of this signal is crucial 
to both low and high musical fre- 
quencies It affects tone if it's poorly 
matched to the tape. In serious mis- 
matches, there are audible distor- 
tions and lots of tape noise. Many 
decks set recording bias by a knob or 
button that matches the tape type to 
the proper machine setting. These 
settings, and corresponding tape 
types, are: Type [ (normal/ferric), 
Type Ii {Cr£y chrome). Type III 
fFeCr/ferrichromeJ and Type IV 
(metal). 

There are variations as to the bias 
Current needed even within these 
types, so some decks now include a 
variable hian knob. For fine tuning 
bias, you follow the manufacturer's 
instructions for specific tapes, or 
you make test recordings (brief seg- 
ments of FM interstalion hiss or 
very we I! -recorded records are a 
good source) and compare the origi- 
nal with your recording. 

Put through their paces 

Here are the decks we tested: 

■ Aiwa 3200: This is an affordable* 
easy-to-use machine with two big 
pluses: dolby B/C and LED meters. 
Add an MPX filter (to remove the 
carrier signal FM radio uses to sta- 
bilise the broadcast signal) and you 
have a good buy for $295. 

■ Bang & Olufsen 2400: The good 
looks of the B & Q line have always 
beep subordinate to sophisticated 
and innovative engineering. This is 
not a beginner's deck in price, even 
though it's B & O p s next-to-least 
expensive. It is, however, the most 
uncomplicated of the nine we tested. 
A thoughtful alternative to the usu- 
al recording level controls is a slide 
that seta both levels* while balance 
between channels is left to a sepa- 
rate slide. Sound from this deck was 
second only to the Nakamichi. And 
with ''unseen" features, such as a 
super tape transport that just can't 
eat your tapes, the price of $550 is 
high, but not outrageous. 

• Kenwood KX-1000D: The LED me- 
ters are set up so that signals over a 
certain level are displayed in a dif- 
ferent color from low-strength ones. 
This helps you avoid over-recording. 
Another feature of the meters is the 
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peak hold: Very brief peaks register 
for a second or so, rather than frac- 
tions of a second. This permits accu- 
rate gauging of signal strength, The 
noise reduction is dolby B and a 
recent dolby improvement, hx„ 
which adds dynamic range. This is 
the only deck in this price range 
with hx. Solenoid transport controls, 
variable bias adjustment, a timer, 
an MPX filter, an autodead -in 
switch and a control for auto- 
rewind/replay fill most of a serious 
home recordist's needs. Two other 
features place this top-flight model 
firmly in the big leagues: a monitor 
switch (tape/sou reel and an input 
selector (line/mic). This is a deck cer- 
tain to appeal to the recording engi- 
neer in you. It's $500. 

■ NAD GC50C; NAD is a company 
known for sophistication inside and 
restraint outside. Simple, all-black 
styling hides a wealth of careful cir- 
cuitry and transport design, giving a 
professional look to the deck. Dolby 
B/C and an MPX filter join variable 
biasing to allow recordists to feed a 
near-perfect signal onto the tope. 
The LED metering is hsndy% but 
what the PM test really demonstrat- 
ed was the excellence of the NAD 
transport. Our most determined ef- 
forts to sabotage the machine’s abil- 
ity to handle the tape failed. This 
unit's a pleasure to work with and 
reasonable at $298. 

B Hakamlchi LX- 5 : This is both the 
best and the most expensive of our 
nine decks. As if dolby B/C. an MPX 
filter, variable bias and LED me- 
tering aren't enough, listen to this; 
There’s a rear-panel plug for a 
remote-control cable (an accessory 
ordered separately \ output level 
control, memoryi automatic takeup 
of slack tape in the cassette shell 
and a two-speed recording level fad- 
er. A light tap on the proper fader 
fades the record signal in or out 
(without affecting the record -level 
knobs); a harder push will cause a 
much faster fade. No more resetting 
levels after each fade! The sole 
drawback to this deck is the lack of 
microphone inputs. An impeccably 
engineered tape recording machine, 
the LX-5 costs S595, and we think it’s 
worth it. 

■ OptOn Jca HTbO&O: This is the sec- 
ond generation of a novel and useful 
sort of deck. The 5050 is a dual- 
mouth cassette deck. That is, it has 
one bay for playback only, and one 
for recording only. Not only can you 
wind one tape while another is play- 
ing, you can dub from one cassette 
onto another without a second deck 
and an intermediate amplifier, 
When duplicating cassettes, this 
deck will run at 3^ inches per sec- 
ond. twice the normal speed, so that 



a C-GO cassette with 30 minutes a 
side will be dubbed in 15 minutes per 
side. Gptonica wants only ®3EG for 
this deck. 

■ Sony TCFX-GO: This unit features 
small touches like a separate head- 
phone volume (so you can control 
headphone listening without an am- 
plifier) and a record mute (to elimi- 
nate brief section? during record- 
ing). LED motoring, dolby B/C and a 
tape counter with either real-time or 
the standard four digits are a few of 
the useful features. Automatic 
memory and a selector for full or 
partial tape repeat round out this 
attractive deck, which goes for 
&4EE). 

B Teac V- 70 C: This polished- looking 
piece of equipment did everything 
for us that any really decent compo- 
nent should, and even a bit more, A 
front-panel switch chooses between 
microphone and (retir-paneD line in- 
put. To ensure dead silence right 
until you want a signal to go on the 
tape, the V-70C has a record mute 
button. The dolby B/C is well regu- 
lated and the tope Counter Uses 
either the standard four digits or 
real-time counting. LEDs handle 
the simple metering, and the tape 
transport is smoothly controlled by 
the solenoid controls. It's all yours 
for S390. 

B Yamaha K- 9 € 0 ; This unit and the 
Nakamichi LX-5 show that it F s pos- 
sible to get top sound without paying 
thousands of dollars. Solenoid trans- 
port controls, variable biasing, MPX 
filtering, a subsonic filter (to cut out 
superdeep thuds and rumble that 
strain the tape’s capacity) and an 
output-level control knob are obvi- 
ously handy things. One unusual 
control is a button which subtly 
shapes the treble response. It puts 
high frequencies either in sharp 
focus or in a soft, mellow perspec- 
tive. 

The real clincher is the noise- 
reduction system. The tantalizing 
choice is between dolby B and the 
revolutionary dbx circut. The dbx 
tapes we made were so close to the 
professional masters that the picki- 
est FM station would have been able 
to broadcast them just as they w ere. 
Until home digital sound is a reality, 
there are few r better alternatives. 
Its 3495 price tag isn't cheap, but 
this is an unusually refined and flex- 
ible deck. 

Although it is difficult to make a 
choice, as all nine of these decks 
shewed superior noise reduction and 
other features, twx- w T ere outstand- 
ing in every area. Both the Nakami- 
chi and the Yamaha had all you 
could want and more. But all nine of 
these decks would fit in a true 
“dream" system. IW 
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Three power tools in one- 
a real money-maker for you! 

The Plan er/Mold«r/Saw is a versatile 
piece of machinery* It turns out prof- 
itable precision molding, trim h floor- 
ing, furniture ... id ail popular pat- 
terns. Rips, planes, molds sepa- 
rately . . or all at once. Used by indi- 
vidual home craftsman, cabinet and 
picture framing shops, lumber yards, 
contractors and carpenters. 

Never before baa there been a 
three-way, heavy-duty woodworker 
that doe? so many jobs for so little 
cost. Saws to width .planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use it! 
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Budding a house from a kit can save you thousands of dollars. 
But whats the best way to approach this revolutionary alter- 
native? With this unique handbook, that tells you everything 
about choosing, buying, and building Kit Houses by Mail. 

You’ll learn which kit houses are available in your part of 
the country how to decide how much to do yourself and 
what to leave to the professi onals, how m 
to discover "hidden" 

costs — and more! In- ^ | 

eluded are floor plans, I 

photographs, and com- * 

pie te descriptions of over I S 

If you're about to build r*f~ i| yj 

a kit house of your own, ~“ t T :\ 

your most important tool I 

could be waiting at your 



tankbie u bMUsrora* or by 
HrAinq tr rantaiT ardor tor $10.90 
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America’s newest 
home appliance: 
the computer terminal 

In a few years, millions of Amer- 
icans will have computers in their ' 
own homes — yet many of us 
remain functional illiterates when it 
comes to computers. In this book 
Joseph Deken, a brilliant mm, 
puter scientist, presents u 
puter as a useful tool rather man a 
mysterious entity. He provides an 
entertaining, jargon-fr^p ™iirif? tn 
how computers wor 
they can be used in uu< uan* uvm 
for everything from balancing check 
books to "working at the 
office" while still sitting at 
home (telecommuting). No 
matter what the future holds 
in slore. this is the only 
computer book you'll ever 
need! Illustrated with com- 
puter drawings. SI 4,95 
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Everyday Living with Your 
Personal Computers in the 1980s 



JOSEPH DEKEN 



tBMWffliam Morrow 

LBU IK Madison Ave MV. NY IMIS _ 



NEW LOOKS FOR BLOW-UP BOATS 

i Conun^l from mm 76 J 

have been successfully tested in 
strong winds on open seas. 

Three leeboard sailing sloops ofl 1, 
12 and 13 feet are also in the Metze!- 
er U-boat tine* which is handled by 
Leisure Products Marketing, Ros- 
iyni N.Y.; Trans- At! antic Agencies 
in Baltimore: Inflatable Boat Cen- 
ter, Santa Monica, Calif.; and Auto 
Marine Specialties, Calgary, Alta. 

Rigid wood transoms and floor- 
boards are now being used by a mi ru- 
ber of makers to take the thrust of 
outboard motors and help the boats 
maintain shape at planing speeds. 

The Peaked sailboard, from Inter- 
national Marine Crafts, 226 Broad- 
way, New York, N.Y. 10007, is an 
unfold and blow-up model with a 
polypropylene stiffening deck that 
mounts on six float chambers. 

Specie I talents 

In addition to convenience, there 
are times when only an inflatable 
seems suitable for rugged jobs. 

■ River running down the white 
water of rocky rapids is a test that 
lets "rubber" rafts bounce off in- 
stead of breaking up. 

■ Landing in the surf of a rock or 
cobble stoned cove is difficult, but 
still easier than with a rigid hulL 

■ As a dinghy for larger craft, the 
inflatable gives and receives fewer 
topside dents, and its lighter weight 
means hauling it is much simpler, 

■ For skin and scuba divers, its sta- 
bility and low freeboard of the sides, 
plus good speed with minimum out- 
board power, make it a favorite. 

Many blow-ups also can convert 
from motor to sail. This requires the 
addition of lee boards and rudder* as 
well as spars and canvas. The shapes 
of their hulls usually keep blow-ups 
From real speed under wind power, 
but versatility is a plus. 

A new mix of materials— hard 
fiberglass hulls with inflatable flota- 
tion collars — is undergoing testing 
for lifeboats. Recently, the U-S, 
Coast Guard has been trying out the 
Arctic 24 made by Osbourne Rescue 
Boats in England. Called an RH1 
(for rigid-huli inflatable), the $68,000 
open, 24-foot craft can run 40 mph 
with a pair of Johnson 90s, and has 
an in flat able- bag, self-righting de- 
vice that is reported to right the cap- 
sized boat in 15 seconds. 

The growing success of infla tables 
is seen in the array of makes avail- 
able. Achilles, Avon, Boston Whaler, 
Camp Ways* Hutchinson, Maravia, 
Metseler, Nov urania, Sea Eagle, 
Sears, Semper it. Sevylor, Sil linger. 
Zed and Zodiac are among the better 
known names* tfM 
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SUPERSCOPES 

fCOTfifuatf from page 6? I 

thin knife made of industrial dia- 
mond to cut a sliver of sample so 
small that it can't he seen with the 
naked eye. Still under the micro- 
tome's magnification, the sample is 
lifted by tweezer onto a copper 
"grid" the size of a pinhead. The grid 
is mounted on a tiny ctlbe^shaped 
slide, fixed with epoxy and inserted 
in the scope. 

Under the electron microscope's 
magnification, the grid fills up a TV 
screen measuring 4 inches diagonal- 
ly, The lines of the grid help the 
viewer focus the object. 

The use of electron beams to etch 
messages onto tiny silicon chips is a 
more recent development. Only in 
the past 20 years have scientists 




Janet Mouradlan removes micrograph film 
from vacuum beneain the viewing screen. 



been able to burn patterns onto 
chips so tiny that they can contain 
the memory once lodged in comput- 
ers that filled up suites of offices. 

Depending upon how limited the 
physics of the tiny world turns out to 
be, the computer end of the business 
can be expected to create memory 
storage capacities thousands of 
times more compact than those 
available today. 

“Tod a y 's st ste-of-t he -a rt c h ips are 
2<5 microns, 11 says Martin Ph Lepset- 
ter of Bell Labs (a micron is one mil- 
lionth of a yard), “But we’ve been 
experimenting at sixes far smaller 
than that.” Lepsetter declines to 
speculate on just how much storage 
man will get on the increasingly 
smaller chips, but he adds, ih Wc 
haven’t reached the limit of the sili- 
con chip. We still have a lot of room in 
which to develop/' IK 
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Be a LOCKSMITH! 



T rain 
FAST 

at Home! 

If you -an joy fmng Ihmjjs, yOu'ne- a "natural 111 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Loch- 
smithing. Rising crime has increased rfe- 
mafld for s-UTvite a thou si ndf old. Yet there's 
only O m Lochs m-ith For every 17 r OOD people! 

COLLECT CASH PROFITS ALMOST AT ONCE! 

You're "in businm" ready to make $5 to 
$10 in hour a few da>s after you begin 
Bel saw's shortcut Easy, illustrated 

lessons complete wilb 4LL practice equip- 
ment PLUS 

• ALL TOOLS TO URS TO KEEP 

• KEY MACHINE TOURS TO KEEP 

• EXPERT PERSONAL ASSISTANCE 

• SUSINESS-SUILDING HELP 



enable you to get your share of Shis always- 
profitable business. Hundreds we 1 we trained 
are doing it. So can YOU. 

MAIL COUPON to discover now Locks mail- 
ing can keep the eirtra money tommg in diN- 
mg spare time — or in your own fulltime 
bu sEness . I dear fqi rel I remerrt -good jobs. too. 
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Kjns.nj City. Mo 641)1 
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It’s So Easy! 

the whole family can 

REPAIR or MAKE 

CLOCKS 

FOR FUN S.EXTRA INCOME 

With SUPER ACCURATE New Mini 
Quartz Movement, Made In The U.S.A.! 
Two Year Guarantee. FREE HANDS! 
Over 21 Quartz Movements! Dials, Num- 
erals and Accessories also available at 
Super Low Prices! VOLUME 

Call Us Today! DISCOUNTS 

414 - 243-1150 
Ot Send Your 
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FREE CATALOG 



P.O.BOX 629 , DEITPM 72 
LAKE GENEVA, WISCONSIN 53147 

Send for a Free 48 Page Catalog IVdb nuv inriud-e T5f for f-u diu Ljrdojj Entiling;! 
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Senira can be flung around, but It protests when pushed herd; the suspension bottoms, and The engine gets buoy at high rwre. 



DrivingThe 

NissanSentra 

Nissan cranks up the fuel economy wars a notch 
with its replacement for the aging 210. 



by Joe Oldham executive editor 

D rive reports are supposed to tell 
you how exciting it was to drive 
a new tar. The fact is, Datsuns 210 
replacement, the new Nissan Sen- 
tra, is boring to drive. 

The Senira is the newest entry 
among econobox cars that make no 
bones about driving excitement— 
they don't have any. They are mere- 
ly transportation module* that are 
meant to move you and several oth- 
er people from point A to point B. 
Period. 

Nissan calls alt the Sentra 1 * body 
styles five- passenger models. Don r t 
believe it. You wouldn't want to be 
the fifth guy in on* of these cars. 
Assuming you're one of the four a 
Sentra was really meant to trans- 
port, you'll actually find yourself in 
an exceptionally roomy interior for a 
car this size, with lots of glass area 
to make the interior seem even more 
airy. 

Unfortunately, the two cars we 
drove at the press preview were not 
up to the quality standards we've 
come to expect from Japanese cars. 



One car had Several pieces of interi- 
or trim hanging down off the wind- 
shield pillar. The other had an 
annoying buzz emanating from 
somewhere under the dash, in the 
general neighborhood of the speed* 
ometer. 

Both of the cars we drove were 
five-speed models, and neither had 
the wider wheels and tires included 
with the XE equipment package. 
Perhaps those tires would have 
mad# th# Sentra fi more pleasant 
handler. We found the car to he an 
excellent highway cruiser, as did the 
Arizona highway patrolman who 
tagged us for 78 mph in a 55-mph 
zone on the way to Tombstone. 

Once up into the mountains, we 
found the Sentra to be wanting. The 
suspension bottomed quite easily on 
large road dips and we had to be 
extra alert powering through tight 
cornerst else the car would get 
twitchy and want to spin out. Admit- 
ted ly, this was at illegal speeds. Still, 
we think Nissan should reconsider 
the tiros it's using on the Sentra, 



They lack responsiveness, and, in 
general, fee! pretty flabby, Lifting 
our foot off the throttle in the middle 
of a corner gave the rear end an 
excellent excuse to start sliding out 
Correcting with steering and throt- 
tle was easy, but the car should wear 
tires that are able to control such 
torque load changes. 

The new E-15 engine doesn't fare 
too well in these circumstances, 
either. As the engine nears the top 
of its rev range, it becomes loud and 
buzxy and vibrates quite a bit. It 
runs out of breath pretty quickly 
and doesn’t ha ve much steam left for 
passing at highway speeds. In short, 
£f T s short — on power and smooth- 
ness. 

Reason to buy: gas mileage 

So why would anyone buy a Sen- 
tra? Ga* mileage. Pure and simple. 
Nissan’s Sentra gets better mileage 
according to EPA ratings than any 
other gasoline engine car sold in the 
United States. That's right— better 
i^iE^ise turn aa pape 124) 




On ihe road, the Senira Is an efficient, high- 
mileage cmlur that holds four people. 



1 ZZ POPULAR M EC HAN res 






“Nothing but Exxon motor oil for my baby.” 



' I love her. Got a motor that never 
misses a beat* So I treat her right. 
I give her Exxon motor oil— 
Exxon Extra, to lie exact!' 

People all over have good 
things to say about Exxon motor 
oil. Fuel-saving Exxon Extra 
gives tough protection. And it's 
a good buy. 



There are five quality Exxon 
motor oils: Super-premium Uniflo* 

10W-40 and Exxon Extra™ 10W-40 
for gasoline engines. And for both 
gasoline and diesd engines , Exxon 
Extra 10W-30, heavy-duty XD-3rv< 
and economy-priced Exxon Pius™, 

There’s an Exxon motor oil Look for Exxon motor oil E?J(ON 
that's right for you. where you shop for oil. 'memm 
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than any car a gasoline 

engine. The EPA ratings ftire mpg 
high way t 43 city* for a combined 48 
mpg. That, sports fans, is sucking 
tho very last drop out of a gallon of 
Eas. 

By the way, those ratings are for a 
special Sentra MPG model (riot 
available in ralifcrnia) with ftpfir-iftl 
gear rat. ins and ftvt*-sp^prf T.ranjtmis- 
si on. Other models get slightly less 
mileage. Still, the Sentra’s ratings 
top even a couple of diesel-engined 
cars— the Islszu l-Mark and the 
Chevrolet Chevette. 

Nissan USA officials were just as 
proud of the fact that the Sentra is 
one of the first small economy cars 
to make extensive use of lightweight 
materials to reduce overall weight. 
The car weighs just pound a „ 

thanks to lots of high-strength. Sow- 
alloy steel in such areas as the 
transmission, driveline, Suspension 
components and steering. Plastics, 
composites and a'Umimim are also 
used extensively. 

The crisply styled body makes the 
old 21Q look like something out of a 
Japanese museum, and the coeffi- 
cient of drag is just -40 for the sedan 
and .39 for the hatchback. Slick by 
any standards. 

Engine, suspension details 

Power for the Sentr a comes from a 
new Nissan E Series engine. It N s a 
single-o verhead-ea m con figu r a tio n 
displacing L& titers. Technical high- 
lights include semi- he mi combus- 
tion chambers, high-swirl intake 
ports and a dual exhaust manifold. 
The engine is transversely mounted 
and drives the front wheels. The E- 
15 engine ia rated 67 hp at 5, £00 rpm 
and 116 foot-pounds of torque at 
3,200 rpm. 

The chassis layout is small-car 
conventional. Suspension jg inde- 
pendent all around with M&cPher- 
son struts up front, and full trailing 
arms and coil springs out back. No 
sway bars are used. Rack and pinion 



steering is standard with power 
assist optional. Radials are stan- 
dard on all but the base model. Curb- 
to-eurh turning radius has been cut 
down to just 14,7 feet — one of the 
tightest in the industry. Power front 
disc brakes are standard. 

Sentra body styles include four 
h&ftic model nor «eflan h fnnr- 
door sedan, three-dmir hatchback, 
and a five-door station wagon. Trim 
levels are many and varied. There 
are deluxe models with upgraded 
interiors for those of you who want 
more plush. An XE option available 
for the hatchback will get you good- 
ies like a center console, quartz 
clock, sport steering wheel, tachom- 
eter, AM-FM stereo, and wider 
wheels and tires. 

Cur wars; serious business 

If you don p t think the ear compa- 
nies are taking their car wars seri- 
ously these days, you're ersay. At 
the press introduction of the Nissan 
Sentra, executives from the Japa- 
nese automaker made it very clear 
that Nissan USA is out to knock off 
Toyota, Honda, Subaru, and anyone 
else who gets in the way of Nissan 
increasing its market share of the 
small economy car market. With only 
12 percent of the market compared 
to Toyota's 21 percent, Nissan has 
pulled out all stops to close the 

Its latest stopper could very well 
be the Sentra, the second car to wear 
the Nissan badge in the United 
States. The first was the Stanza, 
introduced several months ago. With 
the Sentra, Nissan is arming itself 
for battle right in the middle of 
ground zero in the car economy 
wars. 

Up against such combatants as 
the Honda Civic* Chevrolet Chev- 
ette. Ford Escort H Toyota StarJet, 
and so on* the Sentra has its work 
cut out for it. But as the new gas 
mileage champ, its the Sentra that's 
sotting the battle strategy, M 
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in a low tar cigarette 



LIGHTS 





RALEIGH LIGHTS 





New 

Pick-Your- 

Power 

Boating 



Paddle, power or tack your 
way across the bay; these 
convertibles let you choose 



T here aren't many vehicles that 
let you choose a different power 
if the price of ga^ goes up, the 
strength of wind goes down, nr you 
just feel tike cruising along in a 
different way. But a few specialized 
craft offer that choice. Here are 
some new examples. 

The Multi-Craft 18, from Amer- 
ican Multi-Craft Northeast. Box 
U97* Sparta. X.J., 07871. is an 18- 
foot switch -sailer with trimaran 
hull, rated for up to Ilu-hp out- 
board motors, plus a sloop rig thnt 
stores aboard. The three-piece 
mast, when, assembled, mounts 
1220 square feet of sail. For down- 
wind running, « loose-footed wmp- 



Kona Kals Joy Rider catamaran can 
be sailed or paddled silling, and is 
rigged like a sailboard. 

Sea Gypsy, with handsome work boat 
lines, can cruise liiree hours on a 
gallon ot diesot [below) or sail with 
gait rig (below r ig hi). 
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around mainsail can be opened on 
eac h side of the mast for wing-and- 
winging. 

Padded seats become four bunks 
under camper canvas, and the un- 
derft-foot beam is quite suitable 
for tfmilermg. 

With the look of a traditional New 

A irlhulled 13-footer that switches 
quickly from power to soil, now Muttl- 
Craril 1 3 lakes outboards to 11 5 hp or 
|ib and double wraparound main. 

Almost any sailboat can taka out- 
board: with on adjustable spring- 
loaded bracket— this one from 
OMC— tba! lowers or lifts motor. 

New, steam-powered Morven skiff 
reeemblee a claaelc launch and trail- 
are easily with five-loot beam. 

Multlectlon BulNrog, from O'Brien, Is 
a Swim and snorkel board or speedy 
kncebosrd for towing tricks. 



England lobster beat, the 23-foot 
Sea Gypsy, from New River Boat 
Co., 2007 Southwest Hth St., Fort 
Lauderdale, Fla. 33312 r can cruise 
along at up to six knots, and burn 
only one quart of find per hour with 
its tO-hp diesel. Yet, if oven that 
seems excessive, you can set the 
gaff-rigged sail. Options include 
cuddy or full cabin* center- console 
and wheel steering bunks, head 
and galley. 

Classic launches that can replace 
gasoline power with steam are 
built in England, using the modern 
wood -epoxy West System, from de- 
signs by Giyn Jones. 

Now, however* one is available 
from Rhode Island Marine Ser- 
vices, Box 209, Snug Harbor, R.I. 
02880. The 20-foot Morven Ele- 
gance class has a Semple single- 
cylinder, 5-hp steamer, Jones also 
has plans for 16- and 24-foot 



launches plus a trailer able, paddle- 
driven! 24-foot side- wheeler. 

Kona Corp., Box 878, Oak Hill, 
F]a. 32759, builders of the twin-hull 
Kona Kat sailboard, has a new sit- 
down two-seater sailboard catama- 
ran with a s, joy stick** steering sys- 
tem. The Joy Rider has kick-up rud- 
ders and centerboard that let It 
float in three inches of water, and 
it can be paddled if the wind goes 
down. The 150-pound cat can he 
cartopped or trailered- 

High- speed fun without the skills 
of water skiing is an advantage of 
kneeboards. The Bullfrog, from 
O’Brien International, Redmond, 
Wash., doubles as a snorkeling float 
or planes behind outboards of 10 hp 
and up. 

And to convert sailboats easily to 
power, up-down transom brackets 
from OMC Accessories and others 
are the answer. PM 
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Now yoi caa do it ycunelf and do ll righl in etery sin of borne repair and Improve- 
ment Tile acclaimed Popular Science Skill Books make H easy— ewn for he# in- 
fff ra— to start ud finish ill kinds of projects like a pro. Jail look It op and gel the 11- 
littrtled uiwm you iiecd. Everything from emergency repair procedures lo tip* on 
buying milErUls to planning, biMingp and installing your own brand new projects. 

Get ft# knl* jmm. h«41 

Thai's what Popular Science Book Qnh Is ail about. As a Club member, you have the op- 
portunity of seeing hundreds of brand new, hard to'flnd handy min books published 
each year. These include tbe best how-to hooka from publishers ail over the coun- 
try— along with many original custom written Papular Science Books, eon missioned 
specially Tor the dab sad offered esflaslvdy lo the membership at discount. 

Tes f as a member of PSBC you can save op to 50% and soueilmes more on many 
special bargains offered nch year,, .books on: home repair and improvement, bouse 
building, wring, plumbing, concrete, masonry, woodworkings workshops, furniture 
building, appliance repair, can and car repair, electronics, machines, technology, in- 
sulation, energy savers, and mack more. 

Each hardbound Skill Book is in handy 6 Vi *x 9 ^"format! 
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POPULAR SCIENCE BOOK CLUB 
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deal in do-it-yourself home repair and improvement! 
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Each hardbound Skill Book 
published at $0.95 each. 
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Flril, you get Tour of iht hardbound Papular Science Skill Bouki ihqwn here Tar juvl 
SI 09 plus delivery and handling, Simply mail I he attached card nr use I he handy 
coupon Send no no my— ywr hooka will be «M right away. 

Than, afcoul every lour w$eb (l^ Hints a year), ywll ircrive a Gab Member's bulletin 
describing ihe current main aefectira and alternate hooka *lw available, h addition, 
tip Id 4 Hues a year, you may receive seteded mailings on seasonal pnoducii of special 
Interest to the membership— many ai glaul bargalna! If you want Ihe current main 
wletticm only, do nothing. Il will be sent automatically If you don't waul the main 
selection, or want alternate books, or no books, simply Indicate your wishes on I be 
handy form that cornea wilb the bulletin and return tl lo hi by the date shown. Club 
mailings arc carefully scheduled to assure you of a| Irut 10 day* In wbkh to do this. 
But in the unlikely evenl that you don't have 10 days, and you receive an unwanted 
selection, you may return It. 

After receiving your joining shipment, yoor only obligation la to buy two m*re regular 
selections or alternates in the next year- After that, membership may he cancelled al 
any time, by either you or ihe Club. 

Gub hooks sue comparable in every way— paper, printing, binding, jaikvl— Eu original 
publisher*' editions, yel you may save up to and sometimes more on many special 
books offered each year In Ihe Club. To become eligible for Ihtse bargain*, mail the 
card today! 



Each book features hundreds of show- how illustrations! 
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STEREO SOUND FROM WALLS 

itonunt&ci tnyn mte 5ft) 



lies in the design of this plate. For, 
designed improperly, it wou td trans- 
mit noise, instead of music, 

Think of the way a violin operates: 
The vibrating strings resonate the 
instrument's sounding board which 
amplifies the music to a li&tenable 
level. The difference between a 
Stradivarius and a violin from your 
neighborhood muaic store is in how 
well the sounding board responds to 
the vibrating strings. 

And, likewise, the sound quality 
you can expect from Ashworth's 
Acoustic 2000 ACs depends on the 
type of wall surface you attach it 
to. 

The first thing you must do is plan 
on giving your Acoustic 2000 ACs an 
acoustically good home. The best 
surface to install them on is wall 
paneling — between two studs at eye 
level. For stereo, allow at least B feet 
between speakers. In this wav, the 
paneling will he able to vibrate as 
freely as possib.e. To take full 
advantage of the unit's capabilities, 
speakers must be mounted on the 
room side of the paneling. 

The worst thing you could do 
would be to instal a 2000 AC onto a 
surface of nonvibr&tory wallboard. 



CUTOUT 




WALL&QAfiD 



To Install speaker on a nonvibmtory *ut- 
lace (sec text), you miy ha vs to cut out part 
of your wallboofd and Install a sounding- 
board surface of wood paneling. 




You car Install speaker on a large window. 
Use s wooden dowel glued to tbs surface of 
window 10 anchor mounting screw. 




An analysis of the sound of the Acoustic 
2000 AC speaker on a wall (top) Is com- 
pared to a Bose 601 speaker near the same 
wall (above)- The 2000 AC showed a fre- 
quency response very dose to the Bose, 
Out wNhout the same volume level- 

glued to a dry wall, rather than 
nailed directly to studs— you can 
still install these speaker*. But fir&t, 
youMI have to install a sounding- 
board surface of wall paneling as 
detailed in the drawing at left. Cut 
away the wallboard and, between 
the studs, install as large an area of 
paneling as possible. 

Once you have a suitable sound- 
ing-board area, the Acoustic 2000 
AC installs in a minute. It screws 
into the wall on its own self-driving 
screw. Then, attach the stripped 
ends of a separately purchased cable 
to the speaker and the cable's RCA 
plug to your amplifier. 



such as plasterboard or dry wall. Of 
course, surfaces such as brick or con- 
crete could not be expected to 
vibrate at all. 

B ut if all you have in your home is 
wallboard — or if your paneling is 



What to expect 

Ashworth's previous- mode I cone- 
less speaker is currently being used 
by the U.S. Navy. Exactly how is not 
being revealed, hut Et seems a good 
guess that the speakers are being 









used on the walls of submarines to 
provide sonar masking to hide from 
enemy ships. 

But now' that Ashworth has sur- 
faced with his new Acoustic 2000 AC, 
what can you expect in your own 
home? 

We asked Tridac Labs to compare 
the sound of an installed Acoustic 
20(H) AC with a Bose 601 speaker sys- 
tem. The report verified the findings 
of our own ears! The sound was 
Eood, although it distorted at modi- 
um-hi^h volume. 

“Optimum performance/ 1 the re- 
port detailed, "is achieved when the 
speaker is mounted on a paneled 
wall, approximately midway be- 
tween studs. In this location, the fre- 
quency response was nominally 
within 3 dB from 63 to 5.00U Ha, The 
Bose 601 went down to 31.6 Hz., with 
a similar high end above 5>GU0 HkT 

So. properly in st shed, the 2000 AC 
reproduces the sound spectrum very 
well, except for the lowest frequen- 
cies* 

"The efficiency of the 2600 AC is 
less than that of the Bose 001/ 1 
according to our lab tests. This 
means the conetess speaker ar- 
rangement will overload long before 
it reaches a volume that will satisfy 
a devotee of hard rock. But the lab 
did measure a sound pressure level 
of 68 dB at 6 feet before distortion 
set in— and this is a comfortable, 
middle-volume listening level. 

So T for areas such as recreation 
rooms, offices or anyplace where 
superb high fidelity isn’t critical* we 
recommend the Acoustic 2000 AC. 

Special effects 

Ashworth has included many lit- 
tle design touches in his invention. 
One of them allows you to connect a 
normal pair of speakers to the 2GGG 
AC. Connection is made at the termi- 
nals that stick out of the unit like 
"osrp ip (see photo, page 58). The 
sound to the normal speaker is 
inductively delayed for a tiny frac- 
tion of a second, If you place the aux- 
iliary speakers properly in the room, 
you'll generate a time-delay effect 
that seems to “open up” the sound. 

Rut the surprising applications of 
the 2006 AC are many. For instance, 
research is underway which shows 
that some deaf people can be made 
to hear if one of the speakers is held 
near the auditory nerves. 

These new coiieless speakers 
(which will retail for $39,95 each 
postpaid from Reliance Electric 
Mfg. Co. Inc.. Route 2. 1024 North 
Lake Brantley, Maitland. Fla- 
3275 1) seem to be more than a gim- 
mick. We found them to be enjoy- 
able — and our walls have never 
sounded better! fM 
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Charge it: □ MasterCard IZVISA □ American Express Diners Club Espire& 
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International Monetary Mint Announces Limited Availability of our 

Official Bicentennial 

American Eagle 



Commemorative Belt Buckle 



Plated with 



hand-decorated 



A STRICTLY LIMITED EDITION 



Every American is Fraud of our great and free 
ration . . and proudest the majestic American 
Eagle, stimnfl symbol of that freedom. Vet few 
Amerirjns realize [bat 1962 Is actually the 
200th Anniversary erf the American Eagle! 

On June 20. 1762, Ihe great patriot* of Lhe 
Continental Congress selected the American 
Eagle ,v, iht fc emblem of :i young and grow hfi 
ratEon ... and placed the eagle on the Great 
Seal of the United $Wt£i- 
Nw, to commemorate the bicentennial of Lhe 
Great Seal. Intemacianal Monetary Mini mas- 
ter engraven have Created a special, high re 
lief, iimited erfftkm Collector's Beit Buckle in 
si Nr ptate. highlighted wiih a layer rrf pure. 
24 ’karat gold, Each fciickJe will be indivtd rally 
cast . . individually plated with pure sthvr . . 
and individually htmQ'deeortfierf with a layer of 
pure 24-karat gold. Tne n, after painstaking in- 
spection, each bufkkwill he-intf / rrffwtfy num- 
bered. and the namr ol each original owner 
will be permanently registered in the Official 
Archives ol the Mint. 

A Sh-xtly limited Edition 
The American Eagle Collector's. Belt Buckle 



will be issued in a strict!# timiferi edition . It will 
he offered during this bicentennial year, 
alter which lime the original dies will he de- 
stroyed, and the edition permanently closed. 
Furthermore, individually numbered buckles 
will be assigned to collectors In the ea&ct order 
that request are received: to assure that you 
receive a coveted low Registry Humber, prompt 
action urn you r part is strongly suggested. 

Your Complete Satisfaction is Guaranteed 
You are completely protected by our unccmdi- 
lionat Money Back Guarantee, Should yon he 
dissatisfied with your Collector's Buckle in arty 
way. simply return it to us for prompt refund 
of purchase pries lewept postage and handl Log. 

Of COiJTSt) 

Wear the American Eagle Comniernuratave 
Belt buckle proudly as a sign Of ymU love (or 
y onr counlpy . . give it proudly as a mean mgful 
gift to other Americans. It is destined to be 
passed on to member of your family to the 
future as a rare heirloom of significance jnd 
value. To reserve your Collector's Buckle, 
please return the Request Form on (hi* page, 
today 1 Limit: Si, 



InrrmatnraJ Monetary Mint b tm rn depe nde nt agency ml asfllisted wrth lhe 
U.S. Mint or any government agency. 



FOR CREDIT CARD ORDERS, CALL TOLL FREE T -800-345-8502 
In Pa. call 1>0OQ-662’51BO 








Readers' Turn To Be 



Our readers sound off with 
their own pet peeves on 
rude and dangerous drivers. 

by Wade'Hoyt 

T he article CJh t Ta Be A T mftic 
Cop F or A Day in the September 
1981 issue of FM (page 96) generated 
more mail than anything within 
recent history. 

It was gratifying to learn that so 
many of you readers are interested 
not only in FM, but in traffic safety, 
as well. I asked if you had any favor- 
ite driving guofoffs that had been 
overlooked and, boy, did you ever! 
We got answers from as far away as 
the Philippines! We even heard from 
a few police officers, among them 
Tim Fischer of the Jefferson Police 
Dept, in Jefferson, Wis.+ who 
writes: 

M Cops are human, too. and cannot 
be every place and catch every vio- 
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labor. And, unfortunately, we don't 
get to write the laws* just the fun of 
trying to enforce them. 1 thought J'd 
let you know that my sentiments are 
the same as yours but that, as cops N 
we are out there trying to do our 
best within the confines of our 
job.” 

Officer Tim Jackson (1 always call 
"officer" when they're mad!) of 
Ft. Morgan, Colo , disagree s r writ- 
ing 

,£ I suggest to Mr. Hoyt that he ride 
with the police for about a week and 
see firsthand just what goes on out 
there. It might open his narrow 
mind, I think it's time for Mr. Hoyt 
to actually meet seme policemen and 
see that there still are a few of us out 
here who really do care.” 

Some of my best friends are cops, 
and Officer Jackson is right. Police 
officers would rather be catching 
criminals, protecting the public 
from dangerous crazies, or helping 
in an emergency than writing up 
Mom and Fop for doing 57 mph. Hut 



some of them also tell me about nas- 
ty things called quotas and the need 
to sometimes write up not-so-dan- 
gerous drivers in order to meet the 
quota. 

Driving instructors are probably 
more aware of bad manners on the 
road than most of us, and we heard 
from several of therm Bobby McMil- 
lan of Kinston, N.C« t writes: 

11 l see the things you wrote about 
happening every day. I tell my stu- 
dents they can learn more about 
driving by watching the mistakes of 
others than they can by observing 
good drivers. Here are a few you 
missed. 

‘'Fulling into a crosswalk at a red 
light. (.Sometimes all the way, forc- 
ing pedestrians to walk dangerously 
close to cross traffic*) 

''Lane-straddlers or centerline 
buggers (especially on express- 
ways). 

"One-handed drivers with their 
left arm hanging out the window or 

{Plea !jg turf] Jfl ? JfiJ 



LOSE up to 20 lbs. the 1st Week (Average fat & fluid loss: 10-12 Ids.) 

LOSE up to 40 lbs. in just a Month (Average: 20-25 lbs.) 

Doctor guarantees fast weight loss of 20, 50, 100 lbs. or more! 

As much as YOU need, as fast as YOU can without regular visits to his office. 
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TRAFFIC COP FOR A DAY 

{Ca&Mued ire iff page t 34/ 

holding onto the top of the tar as if 
Lhe door were going to fall off. 

"Parallel parking two feet from 
thg corb- 

' Turning hack into a lane too soon 
and too fast after passing and with 
no signal, yet!' 1 

DrU r er Ed teacher Dale Wunache 
of PendeJ, Pa M adds: "The squirrel 
who, as soon as another driver pulls 
out to pass, steps on the accelerator 
to keep pace with the passing car. 
This could eauso a head-on co SI is ion." 



A number of people defended the 
practice of intentionally taking up 
two parking spaces in order to avoid 
damage from the 'inconsiderate 
oafs M who fling open their doors and 
ding adjacent cars. My mama al- 
ways. told me that consideration is a 
two-way street. 

The latest trick where J live is for 
car snobs to purk catty-cornered 
across two spaces in the lot. When I 
can't find any other space, I will 
often wedge my eld Honda into the 
space available h pinning shut the 
door of these guys who think their 
car is more important than mine.” 



Jim Graver of Springfield, Ohio* 
tells us; 

"The person l would like to arrest 
is the one who waits on a side road to 
a main highway until you are right 
up where he wants you, then pulls 
out in front of you! (Natural I y t 
there's no car behind you p so he 
could have waited until you passed.) 
Then, to top it off, he drives 15 mph 
below the speed limit and you can’t 
pass due to oncoming traffic. 11 

Piora vantc Bares of Winchester, 
Mass., sends us this list: 

"Double parking just before or 
just after an empty curb dpacc. 

"Turning without signaling. 

"Cutting off a bicyclist, 

M Letting you rear run out of gas so 
it stops dead in the middle of the 
Street. 

"Keeping studded tires on the 
whole year. 

"Losing a large part of the family 
garbage on the road to the town 
dump. 

"Driving at high speed through 
slush, mercilessly spraying the poor 
pedestrians,” 

Harold Povill of Brooklyn, N.Y., 
sends in some “favorite*” of many 
city dweller t: 

"Motorcycle drivers who gun their 
machines to 5(H) decibels, 

"Bicycle riders who blithely dis- 
obey every traffic rule in the book, 
(And then, they have the nerve to 
blow their whistles at pedestrians 
trying to cross on the green!) 

"Pedestrians who cross streets di- 
agonally and ignore traffic lights." 

Complaints about physically nor- 
mal but mentally deficient people 
who hog up the handicapped spaces 
came from all over. Jo Ann Green of 
Madison, Wi?. p sends a long list of 
parking beefs, including: 

“The driver who thinks he is priv^ 
ileged and: parks in the fire lane or in 
the driving Inncs^ 

“Drivers who obviously can’t read 
and insist on going in the out slot 
and out the IN slot*" 

Richard Paone of Wharton, NJ.* 
complains of: 

“The eternal blinker who drive* 15 
to 20 miles with one of his blinkers 
on so you have to guess if and when 
he will turn or change lanes. 

“The two-footed! driver who keeps 
his left foot on the brake and right 
foot on the gas. He always seems to 
be braking so that, when he does, 
you'll never know it. M 

Ivan Berger, a colleague of mine 
from New York City, writes; 

"You mention driving without 
lights after dusk, hut not driving 
without lights before dusk in fog or 
snow or overcast. Lights don't help 
you to see at all under these 
c ire u mata nces i but they do let you 



KJW DO YOU KNOW YOUR mOTOR OIL WILL 
STAND UP TO The KIND OF DRIVING YOU OD? 




Your car is expensive. And it deserves protection by a top quality 
motor oil. But since you can’t watch your motor oil at work, how do you 
know its doing a top quality job? 

At Quaker State, we put it in writing. We back up our quality with a 
lifetime guarantee. We guarantee every new car engine against oil 
related failure for as long as you own your car and use Quaker State. For 
details, and coverage, write Quaker State, Warranty Department, Oil 
City. PA 16301. 

And you don't have to buy a new car to benefit from Quaker State 
quality When you put Quaker State m vour car— old or new —you’re 
putting in Americas quality motor oil. Made only from Pennsylvania 
Grade Crude Oil. 

STAYIN' ON THG ROAD WITH QUAKER STATE 

136 POPULAR MECHANICS 




be seen* which is equally impor- 
tant/' 

We got several letters about a 
practice so horrifying that I never 
even thought of itr People w ho drive 
with children in their laps or arms! 
Or people who let sonny steer while 
dad works the pedals. As Henry 
Curole of Cut Off* La. ± points out: 
"Even in a minor collision* the 
child could be crushed between the 
driver and the steering wheel 11 
Bruce Riley, a medical student in 
Sacramento. Calif., grouses about a 
widespread pollution problem; 

"I am especially sickened by a car 
that's billowing out clouds of blue- 
gray smoke* I know r new piston rings 
can be expensive* but they're not as 
much as medical costs for people 
with destroyed lungs. 1 ' 

Louis Perlman of New York City* 
who has a legal turn of mind, sug- 
gests that we would not have to pas& 
seat belt laws to protect people if the 
insurance companies and the courts 
would automatically lower awards 
to injured people who hadn't been 
buckled! up at the time of their acci- 
dents. I’m with Lou! 

A number of people took me to 
task for describing law-abiding citi- 
zens as "self-righteous dri%'e-55ers 
who dog up the fast lane- M Emil 
Mabesoone of BrooksviUe, Fla^ 
writes; ,H 1 wasn't aware that the 
speed limit was higher than 55 
mph. 11 Well put, Emil. 

Curt Schliieter of Crete* III, is 
"burned up when you are at a tight 
or just driving down the road and 
some nut roars past you* only to slow 
down to a crawl and then turn at the 
next corner. These drivers should he 
made to follow a funeral procession 
for 30 miles for 30 days/' 

K. Pappadake of Mahopac. N*Y M 
sees red over "the color-blind oafs to 
whom amber and red have taken on 
new meanings: fast and faster!" 

"How about the driver who is cer- 
tain he has the right of way when he 
makes a right on rfid?° asks Donald 
Gworek of Buffalo* N.Y, 

Mike Hinson of Lafayette* La,* 
relates the common experience of 
"cruising down the interstate at a 
reasonable distance behind another 
vehicle and having some yo-yo cut 
between you and the car ahead. Of 
course* you have to slow down to 
maintain a safe distance/' 

Donald McGovern of Dubuque,, 
Iowa, faults drivers who "swing to 
the left before making a right-hand 
turn/ 1 

Carl Gausewitz of Magnolia, Ohio, 
reminisces sadly about "drivers who 
slow down or stop at the end of free- 
way entrance ramps, rather than 
merging smoothly into traffic. In- 
variably . when you have one of these 



idiots in front of you^ a tailgate ? 
appears behind you to make the sit- 
uation even more memorable.' 1 

Another reader, who shall remain 
nameless, would smash the bright 
and expensive halogen headlights of 
drivers who forget to dim them. 

My favorite letter comes from a 
Jesuit priest in Malaybalay* Bukid- 
non, the Philippines, The Rev, Jo- 
seph I. Stoffel writes: 

M I live next to a church and too 
many worshippers forget about the 
Golden Rule as they lake turns park- 
ing in front of my driveway* My dad 
always used to joke that the biggest 



problem facing Christianity today is 
parking. Pm not so sure it isn't driv- 
ing. Just listen to yourselves out 
there* calling one another idiots* 
nincompoops, hoodlums, yo-yos* 
oafs, nuts, dummies* hockey pucks 
and dingbats! And gleefully plotting 
all sorts of dangerous revenge! Pm 
glad I take the train to work! Now 
[ 'm consider! ng t a k i n g the bu 3 to the 
railroad station. There's just too 
much hostility out there, even for a 
kid from a tough neighborhood! If 
we'd all apply a little Christian char- 
ity tme, too!) this would be a better 
world to drive and to live in/ 1 M 
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the AC or DC 
Audio Course.*, 
get the other one ... Free. 

Its a buy one pet one free titer and you save $54 h 90. Each course consists ot a 
haakouer text and six audio cassettes iseven hours listening time each course). 
It's a unique way to communicate everyth; from basic concepts to complex 
circuits. Book materials reinforce audio with UWttiuiuns and examples. 

Sty order AC or DC and rht: other one is free. Use i he coupon bt a k *w. 

For a complete list cf current boob Tides* send for a 
Learning Center Library catalog. It’* free, too- 




Send Orders to: 

Texas Instruments 
EO. Box 3640, 8+ 

Dallas, Texas 75285 



S*nd mfl . copies ot: 

r AC Audio (LCB&651).-AC Text (LCW8169) fli $64,90 
IZ DC Audio (LJCBSG^DC Tec! (IXWG 161 ) £i SS4.9C 
" Leamirtg Center Ubraiy Catalog (CM-UOKj Free 
HI reettve copies d Course, Irw. 



Enclose check or money artlei wflft sales las {except AK. CK, NH Dftl fcn&gn wdera fliust he i 
inetirtfr snipping qha^ES Np (rflgrVe grte, please 



ills denars end 






, SW . 



■ ZP. 



Texas Instruments 



nice subtecl fcUWflB wffvtf mftz 
if. mi iftsnvmerns 



INCORPORATED 
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MasteiShop 

cast iron tables 
make the — 

difference ! 



Securing an exterior door 



BORE TWO 
tJ4- HOLES: 
I ft" DEEP 



Ma»t*rShrop mia&urea up 

roughs WKiOWiflTking project 
#PEti ih(? accuracy of casl i ton 
rabies, like ?hose used m \n- 
duslry™|o you resells vo« 
can b# proud cl every lim^ 1 

A complete homo woFhihcp m cm a 

ea&y lO handle unit *?qtnps you to 
tackle armosl any jot. Conveys jr. 

loa powerful id" iflbie 
s-aw, tZ B drst Mrtdflr tfi'-'j ' drill 
pJC5&, J4' lame and hprijonlal 
drilling -machine —powered Dy a 
heavy duly 10 amp ball bearing 
motor A v«H3frlft Sp#«i 
From 900 [q 5400 RPM'S allows ling 
n'e^ise speed s^ieclion fi^oessary 
FOP *tty Op$r*iiQrt 

Mtkl yfrui- wn | Ijrnill U r-e-. r*n*Od$l 
a room —build any proisCL large or 
sm^ll You can do d easily and 
professionally and say* mosey 
tm 1 Even beginners find 
Ihemseiies gupcfcly ac hieing 
heauliful iesuds On every pro-otl 
M-naLHrSFpLrp Is ntlupdatile — Mu'w 

v^iuo qua lily and accuracy tor 
sub slan I rally fess money man 
Other home workshop syFitems 

Send For ires inlcrmtltart or call 
today and learn why more a nd 
more people are Lurn.ng to Waste*- 
Shop ip ssiisly ghp>ir home 
workshop needs 



TWO ltu NAILS, 
DRIVE INTO 
JAMB, SAW 
OFF HEADS 
TO LEAVE 1/T 
PROJECTION 



MUimtOL 

FOR INFORMATION 

CALL TOLL PfUX 

1 * 800 - 543-5620 

In Ohio CALI (ST 3) 866 5300 



DOOR SWING 



JAMB 



To keep intruders from removing 
hinge pins of an exterior door 
opening outward, hacksaw the 
heads off two lOd nails, Drive 
them into the jamb so they pro- 
trude Vi in. Close door to mark it 
with the nails. Then bore Vr-im- 
deep holes in the door at the 
marks. Close the door so the nails 
seat . — Gns £f. Hoppes 

Handy stool 



\g ■ for fW intofflMtf&fl P»£k * gfl Mail lO. 

| MastorShop MuMi-Tool Division ABC A Inc, Dtpl„ 03)07 
i 372(1 Ssnrwi Rri., Miamisburg, Ohio 45342 



AZORES! 



3 rt K 1-lfZ - Ifrl^' 
<2REOD.l 



28K COMMODORE VIC , rtA _ 

PERSONAL COMPUTER Jk 299 

(60% More powerful than VIC-20) ^ 

FOR THE SPECIAL SALE PRICE OF 4299.00 you get the Commodore VIC- 
20 computer-plus we add 60% more programming power. This power- 
ful fu II sized extra featured computer includes the 6502 microprocessor 
(LIKE. APPLE) 20.IHH) bytes ROM with a 16K extended microsofl LEVEL II 
BASIC, 3000 byles user RAM, plug in expandable to 32K RAM, 66 key 
typewriter professional keyboard with graphic symbols on keys, 16 col- 
ors with command keys, sound and music, real time, upper lower case, 
full screen edil i ng cursor, floating point decimal and trig fu fictions, has 
high resolution graphics, 512 displayablc characters, test display is 23 
lines 22 characters, will accept TAPE- DISK-PLUG IN CARTRIDGES, we 
have great games and many other programs. II has low cost direci plug 
in peripheral, does not require an expensive interface board lor mod- 
ems, printers or floppy disk. Connects to any TV, includes AC adapter, 
R.F, modulator, switch box, self teaching instruction book, comes in a 
beautiful console case for only $299. {You can get a 41 K COMMODORE 
VIC for only 5379.) WE STOCK MORE VIC-20 PROGRAMS THAN ANY- 
BODY — WRITE FOR FREE CATALOG! f 

15 DAY FREE TRIAL, Return within 15 days complete and undamaged 
for refund of purchase price. 

DON'T MISS THIS FANTASTIC SALE!! Phone 312/362-5244 to order and 
get delivery in 2 to 7 days, or send a certified check, money order or 
personal check to: 

PROTECTO ENTERPRISES, Box 550, Barrington, III. 60010. WE HONOR 
VISA AND MASTER CHARGE, ship C.O-P, Add $10 00 for shipping, 
handling. Insurance. Illinois residents add 6% tax. 



3 » 1 1 Li7 
a 19-3/4" 
1? RE OO.l 



<(, 14-3/4- 

O neon) 

1/4 * 103/4 . IB-art' 1 
PLYWOOD root SHE IF 



3/4 ■ 1-1/2 % 11“ 1? KFOO i 

ASSE MULE WITH G L.1JE 
AND 4d FINISHING NAILS 



A plastic- laminate sink cutout 
makes a good stool top. Cut a cen- 
tered finger slot for carrying the 
stool, Round all edges slightly. 
Cut the sides and make the bot- 
tom cutouts. Cut cross braces. 
Then carefully lay out and cut 
notches in the sides for the braces 
to ensure a neat and strong fit. 
Assemble parts with white glue 
and -Id finishing nails, tu-enailing 
the top. Cut and attach the shelf 
and cleats . — Robert Udexen 
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UFTS-PEELS-STR1PS AWAY UP TO 
18 COATS OF HUNT WITH ONE 

SINGLE 60-SECOND APPLICATION! 

• Simply apply — lal dry— pool awty paint Ilka 
paper In one single action 

• Ends sanding— scraping — spraying— chipping— 
steel-wool FOREVER! 

• Amazing European discovery turns layers ol paint 
to a single sheet of ‘paper 1 so il peels away just 
like you'd lift and him the pages of a book! 



BACK, METAL, PIASTER, 
GLASS, STONE, ANTIQUES! 



CLEAN a FREE 1 - 2 - 3 ! 



Bel of all mis new wonder-tormula is w egw to use 
Simply mu wilto water md coal onto any pamieo surface 
Then press down special 'PeehAway 8 magic-libre uff-ttax 
strip- J#ay doth, (included Ireel ttl dry and adhere to 
surface . . and without even dirtying your elands , EiFt away 
ole painr, |U5! nke icu'd peel a banana It is as simple and 
easy ns Chat Norn^s No fuss No- odor Old paint lifts away 
like a single sheet ol paper Original bare-wood finish comes 
through like new 

SO ECONOMICAL TDQ! MERE PENNIES PER JOBF AND 

THE PEE1 AWAY MAGE RBR£ CLOTH IS COMPLETELY 
RE USABLE, GOOD FOR YEARS TO COME! 

tar-Away is eve-y home-owners d ream tcme true Ideal 
for indoors err wals, windows lurnftiin, etc — plus 101 
outdoor uses loo And it costs only a Irtlle more than a penny 
per Fool coverage Homeowner^ size alone gives enough 
coverage to atrip away as modi as 500 to 750 last or wail and 
door irvm, window irames, Immature molding, stair failing, 
patio furniture B rottl-gullens . its uses are almas! endless 

saves worm, saves time, saves money 
... makes taking of paint even easier than 

PUTTING IT CNI 

So for in? new kw-ettt, super-fast way so peel away gbd 
paint .lift away cLdtacqtrP, varnish and shellac . order 
PEEL-AWAY today m run money-back guarantee. REMEM- 
BER You m ust be abte to simply coat peel nn and 
ship away up to IB layers at old pjjnl m a single peel away 
action Without sanding , scrap-nq . chippi ng or steer wool 
of purchase puce reluflded in M. Order today. 

t liC Bund festing inc 

FTJHHITURf ( MAIL NO-RISK C 

ClLBmndChQfliitiii , Dept PWWB-1U2 Osmond Place- Qian Head, ^ Wrt tlW 

Pieaw PUSH me ihd Quantity of flu 'PEEL mAY' New wonder Fermiia cheesed 
Delow <n am not cwipletesy he .e lied win the way it 'peels Hay" up to I B mats d paint 
with jun one single appinat-on. r nay return tor i lull refond (Lesa postige and 

108 * ' CHECK OfFEA DESIRED 

□ Smjll Size lefXKipn lor Up to 3-rtnm apJrSmcn!} Dirty 
pins SJpfHlage l naryfl&fig 

□ Homeowner Sue l enough tot regular six? hrnnes i nnry y £ go 
plus S3 postage L handling YOU SAVE tt.OO! 

□ Handyman'* Swwr-Sire !enauo?i lor use «i home wflh sxltnsive 
flUB^Etrim) enry SJt 55 plus M pasaga JL handling YOU SAVE fft-BGF 

Amount enclosed I fhY irjydents please *H s»l»la*l Ito CODS please 

CHARGE TT1 1JT5 minimum Charge] □ VISA D MasterCard 
Credit Cite # Eip bale _ _ 



STEP 1: Simply cw! P^-^*qrV 
wonder-lormnla over old, en- 
CTirsted painr, (up Eg T0 layer* 
ftkfc)— 



STEP 2: Granr healed area with 
magic- Fibre 'Lhhm' str-poer 
doth, -included FREE] Let wt and 
to -owtetf surtax 



STEP 3: RigM D ekm your w 
pant turns to . m 

[Wis unps away l hr A HASH- 



ENOS: * sanding - scraping - spraying * chipping 
■ steel wool ■ toxic chemicals FOREVER! 
Removes years of built-up paint . . . WITH JUST 
A FEW MINUTES WORK! 



Address 



AGENTS, HEPS. BULK U$fA& r NOTE: Cm Got «4en in now mititlw Write an 
four iNtleiHs *d to our industrial dhrtatan tor whole « le pirn 



l : Oty. 



I 

tXv Bnrc3 Nam* "fcshng, mt I 



. State . 
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/Popular Mechanics 
FILE BOXES 




SEPARATE INDEXES 




No more untidy shelves ormagaxines 
stacked on top of each other * 

POPULAR MECHANICS FILE BOXES will help you keep your magazines and 
bookshelves trim and orderly. PM is now offering a sturdy glossy lacquered 
File Box to keep a year's supply of PM issues neatly together. The FILE BOX 
stands alone with all twelve issues intact! Line them up by year on your 
bookshelf and always have 
a wealth of do-it-yourself 
information at your fingertips. 

With every order you 
will receive FREE self- 
adhesive labels covering the 
years 1975 through 1984- 
Peel off the year required 
and place on appropriate 
PM File Box, Turn the 
File Box any way you 
choose. Place the year on 
the side that’s convenient 
for you. Expose all the 

magazines on the shelf, or 
keep the solid side in view, 

It's your choice! Either way 
youll have a valuable, 
convenient and very 
attractive reference library. 



Price for 1 File Box. 
$2.95 

Price for 2 File Boxes. 
$2.75 each 

Price for 3 or more 
File Boxes, $2.50 each 
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PM Indexes 
for the years 
1975-1981 
are Here! 

Find the answers to your 
shop, home and car 
problems faster than ever. 
Thousands of entries cross- 
reference the articles that 
have appeared in PM over 
these years. 

Broad category listings 
help you locate articles on 
home remodeling, boats, car 
maintenance, shop projects 
and many other subjects, 

ORDER BY YEAS! PRICE 
for each index is $ 2 - 25 . 



SENDYOUR ORD ER TO DAY! 

Plnar ■Ib’-a Lhrac Co- (btir wrrfa (hr dr& wn 

POPULAR MECHANICS 

Box 1014, Radio City Station, New York, NY 10101 
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PM LOOKS AT 

A SUPER NO-FRILLS BAND SAW 



O ne of the most interesting as- 
pects of our work is getting the 
opportunity to Lise ;i wide variety of 
tools, then sharing the findings with 
PM readers. Every once in a while, a 
tool cornea along that triggers an 
instinctive feeling that it is equal to. 
or better than, any similar tool we 
have used. Such was the reaction to 
the band saw shown here. From the 
moment it was unpacked, we sensed 
that it was a no-nonsense type of 
tool. Subsequent tests proved our 
initial judgment correct. 

Manufactured by Dupli-Carver, 
the saw represents an interesting 
approach to tool design. The design- 
er started by asking professional 
cabinetmakers what features they 
do — and don't— use on a band saw, 
His findings showed that most band- 
saw users don't use many of the ''ex- 
tras 1 ' commonly found on a band 
saw. 

His findings coincide with our own 
experience. For example, this isn't 



STEEL TABLE 
ECJFTIOINALJ 



24-1/2" THROAT OLAPE 
GUARD 




10S Jh 

BLADE 



HIP P&IVCE 
WITH AUXIIJAH V 
BOARD ADDED 



the tool we use to make accurate cut- 
offs. Similarly, when a professional 
makes a bevel cut on a band saw, he 
rarely relies on the tool -affixed 

rwi IQP&tfe T 43) 



Rugged Fy built saw comes with barn mini- 
mum of extras, but Is long on quality and 
important features— for example, throat 
capacity Is Paul Bunyan-slzsd 24 V? in. and 
tool will cut a a-ln.-thtok piece of stock. 




With rip fence locked and an auxiliary {high} 
board added, authors made teal cute by 
sawing this log from the woodpile. 




The fourth and last cut brings the log to a 
fairly accurate square shape. The next atop 
tor the stock Is the jointer. 




Sawdust la coaxed into beg below by liny 
fine (arrowa) added to lower wheat spokes. 




Straight ripping Is a snap; the plain-looking 
rip fence locks positively and quickly, 
using two &0- d studs end wlngnuis. 




Band saw does not come with a miter 
gauge; maker's survey showed that moot 
cabinetmakers don't use a band saw for 
accurate cutoffs. Hare, authors plow a 
groove with a router end straight cutler so 
they can use table-saw gauge, If desired. 







To lock fence, you simply swing the L- 
shaped atuda at both ends Under the table. 




Next, tighten tbs pair of wlngnuta at top. 
The hardware's grip on table is absolute. 




There Is no scale for soiling *ha table for a 
bevel cut. Instead, tilt me table to deelied 
angle using a bevel T-square tor m guide, 
than lock the arm In place. 
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NO-FRILLS BAND SAW 

fCcmfii^ecf frfnr? pat?p ftffj 




This Locking device, which secures Ihe 
blade guard, Isn't tancy n but It works as well 
as any locking device author* have war 
used on a band &aw. L Ac* tfi* atuds on me 
rip fence, Ihl* has a 90° bend which makes 
for effortless turning either direction. 



^aupe; he generally uses a bevel T- 
.^tiure or a jig to set the angle. 

Bzisf d on these findings, Dupli- 
Carver h&s produced a that Is 
unbeatable for S5QG, You can pur- 
chase an optional steel tables or 
work with the particleboard top that 
comes with the tool, A rip fence — 
which doesn't ride on scribed rails— 
also comes with the tool. The fence 
was reliable and, since we always 
use a ruler to set the band-saw 
fence, as quick tc use as the single 
lock-lever type of fence. 

All the locking devices are very 
simple. On the blade guard in the 
photo at left, for example, the lock- 
ing device prompts the reaction: 
“Why didn h t 1 think of that?" Wo 
raised the guard, locked the control 




Thlft hefty piece of walnut wot quickly and 
accurately resawn using fence ss gukte- 



knot> and tried to pull the guard 
down, It didn't budge. 

Rased on its price tag, we have to 
rate this ns one of the best station- 
ary tooi& wa*ve ever uaed or tested. If 
you're a serious woodworker in the 
market for a band ssw\ you should 
strongly consider this tool . — At 
S itt n ? r fijirf Ha rry l Victor 



SPECIFICATIONS — BAND SAW 

Model. 0-2J5 

Throat capacity 

Slade fiangti: tm in 

Blade looth aps&d, 3.600 saw 't per minute 

Cutting- capacity' 9 in 

Prittf: $499 

AccessoffiBs | at atKwo pr-ce i Stand. buiU-cn dual col- 
laciof. ^-tic^jacikjr-sEgii t^oio*. Ktoti sAwiahta, 
np l&ncfl, ^in. olade 

Manuraetumf DupH-Carver. 40CH West i&th Si , ln*- 
ana$M>li5. Ind 46222 Fm twOOWure andetetler Hor- 
mattta sand SI Id manuFacEurer 




The resawn place It now smooth and ready 
for planing. Jointing or lurnlng on the lathe, 






you BET 



SEND FOR FREE FACTS I 

You risk nothing by acCspSmg 
Ehii off*r to in hew easily you 
can turn your spars lime inlo Ssg 
Cash Prdlits with youf dwh Com- 
pFeifl Sha^peniflfl Shop, hto stfi- 
Lng f\o previous 4Kp4U4^Ce 
needed Out famous Snetp-Aii 
end Dhow-how I fi-hI ructions- sol 
you Up to ntiM $ 200 , $ 500 , S?CX 3 i 
month CASH sharpening Ss ws. 
Knives, Sensors. Lawnmnwar*. 
Shop 9 no Garden Tools . all 
cut! mg edgas 



Our Free Book telle now lo 
atari a profitable,, lifetime 

home ehorponlng bysinega, 

now we help you grow. how 
we'il hnonoe you. 

FIND OUT ALL ABOUT IT 
No Obligation — 

No Salesman will Call 



*713* FRELD ILDQ. 
UHUldrr.HC Mill 



No Obligation No Salesman Will Call 



iOLET IELUW Ed. t71^ FI1LD HIILHIII, Ul HSAS (HY. H, Will 

Send dctaEEi ef FfifE TRIAL Off El ind fm BwX "LIIvIjvtm Stcurl^r 

NAME 

*Mrm_ 



—Mitt, 



vA * 

Ml 

Does The Sharp-All Pay 



<■ ■"* . i 



Makes Over $ 60.00 EXTRA 
a Week In His spare Time ' 
Sharpening Shop! 

■ My Sharpen made me 
an extra $3,500 laet year. 

Now l am going full time. 

- ifs great to be your own boss" 
Lb AVID SWANSON — Utica, Michigan 



$100.00 
a day 

Can’t 
beat it 

$32 in 
2 hours 

Wanted 

to 

Retire 



Recently I had three days m a row here I made 
□v^r S10Q CD a ^a.y 

William J. MilcheEl, Tempe. Artiom 

i have nad esceflent results with the Sn ar p-A«i 
you just ran 'i hear ■! . It is easy to set-up. does* I 

take lung IP change stones all in all. It is m 
trouble lo work with " 

Uflfcm Helm, Canton. Kansas 

"Thera's always wprfc in a sharpening business 0^ 
&wn if you want it. Yesterday. I rnaoe 
12.01) in ewd hours." 

Out ft. Lewis. doquiam, Washington 

"I had dreamed d 1 feci rin g lor years, bn! was 
afnald lo quit my scried job. I had never used Itiis 
type of equipment, bul the Sharps Alt was real easy 
to team I sharpened 30 bfaefes my first week — 
wiihoui advertising at all Now. for the firs! time In 
my life, I nan say that I am content'' 

ftrtU Cornelius * WlWnQlon, ftm 79095 



#o Selling, Mo Inventory. . . Year Round 
Cash Profits and YOU Set The Hours ! 



Let FOLEY BELSAW PROVE 

You can do it too! On our 

30-DAY FREE TRIAL OFFER 
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ONLY $29.95 




"BEFORE — AFTER" 

Pharos sho* rfrsuJis ¥cm Can sen levs with 

NO PRIOR E XPERfiENOE 

Ac I u 3 E Repays dc?ft» By ‘’FIRST TIMER" 



Kit, con Cams 0«n| Prillnr - Body Dolly 
Body Hammer * Feeder Flange * File - Glass 
Screen * Sand Papflr, Body f Qajmg Pirtiy 
Eyeiylhirg needed Eo r*pHii Benis njsl a^ij 
H oTaa 

Campl*la F-ixy-Tn-Fnl:^ SNip-By-Slep 
Phelo Iriilructlcni 

□■pwnauiia, sturdy u.s. Mad* Tggiif 
- Order Now a Save * 

Send 529 96 Plus $3- SB Shipping £ Handling! 
(mmotaR«ad&ni^ AddSaFraTajcH Wl 9 r&s ) 

Sillslicllon GugrinlHd 

Mflke Qf -moftey Q*tfer payable lo 

SAN IN INTERNATIONAL Dept A} 

29 E Wsdison Si . Ctucapo IL W6C2 

J 



BUILD A ROBOT, "AflMEGA 33" 

At w a g a S3- ■: i LI hj a-.i tt^umt am F,Mf uhmu- 

Hr tan ijmi.il> prv^ie i-j^h* U*.Vtw Pa 4 

■WDHI at a Ivw jnr Ml- 7 tH I 
34 ™ Subw \r v , 



*t «a tw at sw*« # m H IS 

Pap hnd if nvFvy o4t< b 

P-C iH kW. krWy:» Vi B»* 



su jA 

««ra: w 

FBMUll 

B5 

D« trvr«r D*Ot< Id 




fa- AUTO MECHANIC 



Law it hat h tfHI TMfta *0 la Fitrim- b - 
pwtet m i w'L Luju to »if down Lite Eojy-p. 

rt-laDt tHTlta, Kflftir Ud replace HMrinj r 
ErcraL 4 nd. duicb, ditferentiiT. . .even [renv 
nnissian, fuel, cmlLo#. (kTnu! tyimvi-,- 
*T*nrtliiinf frejgn ralgpr mfle-M^smipW 
hjojift A nawri for wr*. Swtd #« fm Twti. 
;m| JWa ■■dnhrfic^L D^t pfit 
l«^wj ICE- GWw. SomSwi f rmwftwm IBIS 



110 VOLT AX* OEN ERA TORS 

5p*g*J fr» tefiito KfflHl Up 10 50% 0^- 80 CyM, 3000 
wafts. WS. 2? pounds- E" * tC, r*np*tt drtw*n It*n* par or 
dirt. up Cpawn T V alt power Iwis Ow ifiuKlti in s«r- 
vce. GusrBfi&Md 8 mofjetea. frJ frfr ttl Sp«s*I Pra rJow 
109 00, add IS 1 W f'c^EwsiaasanO r^nCang per ur<: Sand 
tor our tat* ulalog TNa La- our 32r.i yw 



VMKP PfHHJuBILT COVANT, F*L fpl IT MP 
J»l HAYS ML, AKAftUt . TEXAS ?*l» 



pwwe numi. 







bi Derated ill 3 Dimplf c Lft hume paiia^ Tlum 

vault be irUfreted to kiw* that of aJt aia|nr to® 
home rrmiLjJacLunfffl. onL lincoLn L*^ indutfes a 
corrpkte fttif and [re& systtsn iai aJUaur bask. 
radons -VmI Lincoln homes 'fincue« ^ ^‘cr 
Lq ta3 enecDaJ cosf iIhti jjp. taher majew uiniuik- 
tuiw'B coofinHf fddkatf. 

Wtij moK For a log, home -a ■iJ m'iue 3 mP 
Find hjI more about Iincotn [J5^' ccn^kCe loft 
hem? padog?ffi. fcrmuriiill color liRtdft 
Ur^i plaxts kii Send 'wjr name, ami tri t' 

nmnbcc ftltli check or money onfcr S?r 
tS-DO. tothe addre? on Ihe 1^1 Or caUltiO-^^Mil 



fin Nt»'TiBfcFtalie call Masteri jnj 

and Msa accepted 

Simple Jx>g Home living. 
For less. 



Flu emde Dni-e 

aKseftowTLNY tar 



TbaQrW 

Lincoln Logs Ltd. 



C l *' UwotoutaLhi 




MAKE YOUR OWN 
LEATHER WALLET 



Iffl 
waif 
WMH COMPLETED 



JUST LACE IT UP A GQi L earn leather- 
era Ft a S you c om pi elo I h 1 5 b &3ul 1 1 ul Sea tfte r 
biltfuld Well se-nd you everything you 
need plus a FftfcE m2 leashercraFt cat- 
alog packed wuh hundreds of excding 
Projects Yqu also gala SPECIAL 0 ONUS, 
all for lull S?.00 




Ik E lG ikH — tMck v 
iMfuMEftw/ 
MlIKjtMJj l Egtf 

hw wEfftiiiaoi 
liThm ?x nil a iwi 
ftr CAJUiifftBr Wtr enfll 
Viv 11 hUviiijblril 
1 a™ cwjffflEf foi| ti 

bBMtKu ppri 5^, iiifi Hi 




A Small 
Wonder. 



The 

Masport 
Home 
Gardener™ 



So light and versatile you can use it 
for mosi of your gardening chores. 
Many use ll every time they gSfden! 

* Lightweight . Just 76 pounds 

■ Tills, Cultlvfllo*, Weeds, end mo ml 

* Tills like ■ Rear-Tine. To 9" deep 



& 

Masporl 



hor (Blofrrtiil-ksri, sond la 
MsepptI Amidci Inc. 

200 GalS OepC PtfH-2756 
Sausalitci. CA 94S65 



Marne 

iililriHi 
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Make arReviace CUKks easihfi • 



BUILD YOUR OWN 
SWIMMING POOL 




FACTORY 



4 * 



WtTM THE FINEST CLOCK MOVEMENTS £ ACCESSORIES 
. FROM EUROPE ARQUV& THE WORU>! 
For pleasure or profit, now you can gel 
►yfT the very highesi quality at the very best 
prices . Out only business is clocks! 

/ EXAMPLE; Jungh^na No ?50 qosrU 

Weal German deaign . aocunle 3a GO a veer 
11 BWT^B Eairfy inslal&Bd run 3 year tt^nanly. ? ■*& Goidrone 
ha.eds Priifl-iaiusliT.SOpluTtT.MEaM [CtAj res. 
Bj^^^jB add IAt'i Odli-La rifling vilu# gjtfif rflifri letfayr 
BljLLlI^S VBatflC_ ftp Jlur 



CL 8 CKCRAFTERS 2 

5605 * PfTEftKiW£D«i fl| SE(J 4 liACOWi 35 



fo&JflWSr SAW | WJGtfbV ___ toW . 

■Yaw 

Afl^ES 

{K irtng j tor W,nTfltf *A? t 1 =W AM 1 fBJUtfej 





tflO#CfllF7" 4 INCH BfeHOHOP BELT 1UD 1R 



WIIIUtCHHUl 



4 0^16 l^rgitar^ng Wf jnfl poHsftfsPuwpays tUfl 

iwrtB» on (*■ rafted Ml 5*ia nTh a 

M3rua« spwfl cor^si ' flO-MO SFM; to twmmfl nf *«yS 
Rwev io i jn out li I Hit Iuk Yae pert Fuw& cura iteraqt 
vpung JfliiW [frr.ignmg a*!H frK*:ng wn|rnl Till TaWB 
M'tff G4u0t 32 Amp Mi- Ytl >mftl bp eh 

■Tn™^ n|,f nP Kha '* 

TETfiffl- ?D Sr^Lfih BkMv EhjJ» rbr Print HR 



6 BIKE 



SUPER TRYKE 



T-I Citiing 

AMrl&lft UrtcJttNl, BiiMI Toil. GlIVHm 0 =hthI. Emmhl 
Ctfipnl, ln!arH*tlcriv VJkiih Msi^Ncrty.FiHffcllvPvA 
itorimt r^Pihlwntmi.WiM XAui Ttata *t tnimtta 



whJ U m Nr ctf-iift if tf n aim wflw Ik dni toll Wi i**t 
U F.l Frigid [mi li Cm*! In nb 41 Sniu he itiri ^hw-qi hi 
tllhg mir M nfirtifiS «r VI$A hmnp tWl tlM lw I* 
(i *if HfBXrur tn^inti. Stilt 1u C*njtti JJ7MSF 



EARN EXTRA 



SEARS TIME. 



Ji go cart 

. Nm dmi *¥Wi rtf? ftPn' 1111 

, -^r hm a build iw mn flttirfl 4LW 
Mbgfm* Ik. cm in— iwl Fy* 

Jy~ ^D4u»w 

w JhN« Rush *3 lor plans 4 
Clint Cfttalfrgufl to: 

tJW feriflLtepL m n, flmthi, Mr flfl 1 14 



GOVT SURPLUS 



SEND F(? 



Sin up Id 

m mvmi 4jrcr4.il jylg hgrriwjir inai#jir-4l 
n'a rlc A-mgsl ■□> hgOO^EI Qr^m^illDM&IS 
rrvrngniei kinflyrffn ^IdHrlYTiMI Stnd 1 1 tof grtJT 
tflJlgg Iddd^ H ''Urti lint tt&t al 5 1C IH ff&t't 

MBMVtE IMH CO. e ■■:= ws 

HWI Srtlhrr [)r for pwn 2 

Pfl &Cr- 2T7T Cuirt< Mr E> K?30 



YflU con sn ingrpund pool for Hqf l«l 

Than retail yalue. Jdin the thoutandi who 
butld each year ond live SSS. Dvr method* 
are specially intended for amateurs. Over 2D 
designs, complsts const ruction, bluepiinli and 
layout kii for $S.&5 + $t.50 and 

handling. Pool kiu available on request. 

4M Liriflrtlway 

LUrl LIT O Uft p Cp r| 0i Indiana 40350 
Phor^s ti 1 3? 36M Mi 



prOgj-am Write or cflN 
Vising Clock Company 
today tdr more 
intgrnuition 

Create a farwty fietrioorn 



W CLOCK COMPANY 

pf.PT HQ PHI-124 

Telephone inquiries - 205/94^-5081 
Bo* 490, UWng Sidg . Foley. Ala 36886 



144 POPULAR MECHANICS 



PATT V 

P O COr Si2*S 



S CORNER. INC. 

J>rPl FM JlAlLUON n ■ „■■■. ■ 



1-800-341-0360 T tj \\ Free 






Li'l 



by Sh&teiute 

FORGET THE REST 
PULL THE BEST 



TOURING 
CAMPING er 

Hjghasl quairty 
gehcftatftd iib«rgi»» 

ORDER BY MAH 
AND SAVE 2E-30% 



i ‘ XT E “ ME1£D pMwpN flt«rgl*» 

• M-f. . ■ j .v -' f *PV ■ - 

■ . ■&- -sw 1 5 m 1 1 1 : n ORDER BY MAI L 

* lSSJe ^ 1 sw«r a .4*ora AN D 

1 lOffiKSufcOGfcPiCiTr 

WRITE TQGAY FCfl FRLE GRO&1 U R E AMD PACE! 

T-G Trailer Sales 

mSH/ rtiTl447-4iH 



Our M-pflQfl GlUl H *nj ifHnrniih||>n M| |h| vf^4> 

04hn. n>dh pMH WT4 mvot*' «j#^- 
lAgHPf-tm kit* pmf Band C Ofi l^iyl 

Wn. COD. Manna O SPACE COAST 
*8 » w _ „ ,5**SiSS2!S£S! 



THE FUN MACHINES 

ffiaf work . foo/ 



TRS 80 U IH'l' VW ■»' ^ 

discount uuiiaaa ~ ~ 

DIRECT IjaM H i 

PRICES I 

uarata 

Qb i. vemair * fcw pub; KaDiO 4M*o< eqoi^bukt 



wlljvl^llil (IJJI 



1-800-841-0360 r tj \\ Frye 



¥OUi TBI.flB 

PttKWAL 

COMPUTER 

HEAQOUinm 

WRITE FOR 
Fill CATALOG 



MICRO MANAGEMENT 
IYITIHI IHC. 

Pfrrr*l 'Diiiiion_ _ 

mo 33 

1 1 SC **conid Ai* f-.W 
G«un>. OnFD<D DkfH 
VW7TT . TI?3Vg Ftw>«pffe 
















GARDENING? 



20LB. TILLER GIVES YOU A WEED 
FREE GARDEN WITHOUT HARD WORK 



OUT PERFORMS LARGER TILLERS COSTING 3 TIMES AS MUCH1 



NOT SOLD ih STORE* FMC BROCkuFIC #RITf TD 



U*t in IQCQ 



T Lt.FR POWER HOE 



HAS NO EQUAL AT ANY PRICE ■" ^ W. -Elift i i i drip r^Jiq# l. J| r *v % FI.B**:; 

WEEDS FIST IGCO TslUH ■ t^OWIP HOI flULB Deep WEfEUFAET I OCO T It L CH - FO«EAMOf TIlLlOltP. 



ESErS Find twice the treasure . - 



wim « w+mrs electronic f&zs 

WHEMLmtTRL DETECTQfl ( > Jj* 

WWN l Int^UfnwH* Tft Ifft, e&fii, V j 

(Him tfPm .od iri proDE*u«F H«tfli mk- 

ting li i hmbv fw Ih* wN2| Umll* towtfftf. JtodmJi 
Irani C O M * W f bi O.i. FiMIl 



in fiiif ih* timo r*r&} 

fOfi the nearest whitfs oeTTe^* 

AND A FR££ CATALOG OLL TOLL Fft££ 

14Q0H4T-£911 Pt 



WMTO 'A EL ECTRON1CB r INC. 1M 1 PlMuril VjGvy U., lv*M httivn*. OR fl7J46 



TILLER USERS... 

Can your machine 

do all of this? f^gVl 

« Kindle with Just ONI HAND.^tiQVf J 
* IVIHLY brttk. tors i till 
it Skrcl *t|«tititi without Uif Hit. 
it LtlVt NO WHEE UMARS or FOOTPRINTS. 

Th# TROY-BILT* ROTO TfLLtR-POttER COM- 
POSTER can do ill this md man! Tint's why 
serious gardeners consider it the 
, finest tiller available, See lor 

A your se It F For complete details, 

r sC OFF-SEASON SAVINGS, and FREE 
| 3| 32 page booklet dip this and 

i^.TH mail today la. 

Tjl V TR0Y-8ILT* Tillers 

- ldftuir* 

V »(;, v \ S^H NkPtlf Art.. 

JE& T "ffi 



TiBr.iiLT# Rrta tiiut-fmw c*npt*t*n 

o*pt. ai m 

lOlHrf If. L 9Vl AVI., Tnr. « T- m» 
pinti him m vftvi* vapdiiiii nwv *i tiat- 

•u 1*J liti flltin iMSirim prlcvi uri OFF 
SE ISDN-SHY I NEl HV ill mset i nr i llinHcd tin* 



Looking for a way 
to be your own boss? 



Buitd pour own Bin, -o' ^ul- flrdgcd blueprint plan-s 

iviriaErit wiih fre* rttalgg o* baPfO ccmpenwiti 

*5.00 Doitpnd STEWAAT-MACOQUALD. 
P-O. Bex WOK. Aehtm. Ohio *)?$! 



NEW ENGINES 



5 HR Tecunsih pecan 

slid v sain. tie . 

BMP Iwuwwfi iron »lir| rtM.fi II TB Hth 

la-nP Trturf.j«r -ttail SEiTr t urafl tffl 3 * {Jt p 
l&MFTGCumHP l^dnctlirt Bfl A \ i 

Yinirfl Shift fflfllftH mi Libit jj l 

hui^y diiif i aTflni 5 d^iw cc^npits inn 

Sins 1' W «D» tf=S«wn| filing, G* VsIrM C*lrf*flF5. Host! 
F ' ifn ■ Tiohl Wi4|it EilJn Wh4«H Si C^. l I^IfII 
Sp^Ken Tmlir Puls fJn^Jrtors or ft 00 <nr Citaicg I 
StfM't 1 OESiga i Fui 1'iuc-k lei We ifnp i>PS 

,\T)KTlf/;flV JIV7JKy II i/rs 
P.0 ttlii 1221 0«J| PMH 
Burnt vtlll. MN 553J? IB 17|8S4~I3 E0 



LOG 3FUTTER PASTS 

!4TlBt CUT mao CEKR FJHf 



Support 10"s 6PM a 1 150 P£i until moip 
pf ebsufe 3 nieddri nuLs flt*a is 
fmw GPtf mfl uo lo 2HB F5? Rtgni fnp*3 
lainicft-dirKTCfrjplei 36QQmji p^M WT 
liw» . IlK 

IS Dll 3 Ti*flP jM B Sftii |1W 

GPN uh viMih VMP or grfatier flip 

4 WAT CQSTfiOL VALMES 

BuilS-«n fi^rl viivs wi^yr DOrti i 
htm EUSY ttt 

* .r prniui r ttiliiTiMi it-rTr.H cr illu4rt 
llroKt V-QL don | Oiw IffTiD^ri^ndll Ihfm 
flDZUO Erl 



If you want to work for yourself 
or just earn extra wh in your 
spare time, you need to read 
Financial fndependence— The 
Datsun Guide to Bootstrap Bush 
nesses. This 100 page guide tells 
you how to start over 20 busi- 
nesses with only a rrmimum 
investment. 

H J s prepared by the editors of 
The Mother Earth New* and pub* 
lished by Dattun. Wt T ll send you a 
Copy for just the cost of postage 
And handling. Send t2 00 m check 
or money order (no cash pEease) 
to Dfitsun Guide to Bootstrap 
Business. Dept. M7, P.O. Box 10799, 
□es Moines, Iowa SC 340 Allow 6 
weeks for delivery. Or better yet. 
visit your Datsun Dealer and get 
one absolutely free. 



DailliAtA^ CylMtn 

}'>r34 L sfrsKf. 1 r rM S3 H* 
XiflilN Hcc qa-^ ga 

nrf 
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t!3fl 

USD 

liw 



P4HF. mSRFH REVLXSlBLE 
Hi V. Uf ILITY AC MAT OR 



'LMJ Kinri Cilfhiv 

F"3| Stt'cVuIi 



P^-E^ I Fyr a-.J| 

-** n 

FpiJwi iOfL 



" -4iE«M>i «ri a 'fnf-Mia 

h, «>X? «■ IT* tbI pncl 

** **** ll *=m tM&vMM t/Trf. 

bhf vk ■ %-t i 1 1 | 



te " ELE CTRICIAN 

w ^^^^*1 W*k( rnon marvif ! Chteck nut I, 

. HNTIUTDi ElKlrtdiB'S ***** tlW 

■ V ¥ | kird af mcniy >gu mfce Hwf | 

TRASH It MDMf IN SMflE ThNE 

Mhwwy hi -sr^K lame while stm Iran lor \i full 
liiTW 1>1* ihtj M' 1 ! 1TW n.C^-r-. PJlif fie:pht»->Th Sa^i 
ntoiMj. 1 1 ■ 1 i r- 13 j 1,-uf in ri clectriciLl viorL I .nun o\rKl^inK 
IrL'-npnrriiM rind nij.n^n-in^ ^fchCriCal lFiHat- 

lniimi-. V[> pnf^iiniH eTp^iicnkT nrrJtd i^tryihiftlf tl- 
pi jmcJ in lll»l^tl *!ih p*-m;y 04 

.IriHirt^i. .i; Uftj [ u hi'Cn» Tf^li, rVUU’-dilaJh, r-dil 

! -|i:.|- i:li'I iAflkbif^ M. -IeIl LiMJFV IVv S'PICBUIk 

.in. I (\ I V Hl- iu id-, ee tide jJnai>i -n n ■, cloci r < • an licrrt* 
mK ■« h rimiB-iUcHi Hillmzil ^ »IaIf L'iE% un Lmhl? 

•k, rtW hq ttHQaban. no wfl cil?i r— 

fcKVtato 1 

" ICS tHtiWlIH Itlii iN. Df pi. MkM4 ^* r 

i 1-° — K9 dnlvr t pr 

1 flLnft ITM ‘•Kill till S'flii I 1 ^im 1r*- Jl lra-*w } j 1 
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LIQUIDATION 

Famous WEN Brand 

Sander 



Owdll uni miiomen c+n art*' bt than* 

Tuil»Fr»; !4U)0-32fl-0609 

!■ bm> nanit r?r Ph^upi. sp 

\B^£} "■ Minnwimi. Mdl 1-S»43*2|M 

Kriuhl * di T 7 a*Y* A **ofc 



0,0 MB, CO / Liguria Inn D«i>1 BT7Z31TQ 
6350 Wfrrtiu Otvd MinnewoJPi. MN 

SMd WEN Pwt*f SirxMil rt k W>.W wh uKn 

■6 GO Pach hH Wd handlmq 4Aktow Mm^i 

loi d*Jhi#!¥ Arid Z 3 wih i *f jift’tf b^r ch*rf Sarry to 

COO 

UmmmfU iiiiMnii arid 5\ ilala ubi Ian 
□ My check or mpnai [*itfr n *n<Gkrt*d 
CKu&nrn . Mi nurcvri VI 6ft 

' *« 0-iPiCluh 

Aun Nc 

PLEASE FttlNt CtMflLY 

Niiiw- 



ObObRAmBb Co. 

ONf Of TirE NATION S 1 AlH'.tST 
AU3 MOHlifla MAIL OfrDIR HUulDAIORS 

fi F f CJN5. I ?M F U -PM Li I ? LM : T s 

GSGO WAV/ATA flOUUVAHIJ 
MINNtAKJLIK MINN 
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GAS TO ELECTRIC CONVERSION KIT 



GAS LAMP BURNS *72 TO 0120 OF GAS PER YEAR 
ACUTE OPERATES ON ONE TENTH THE COST OF GAS 

Euy lu Install RELATE ^ duplicates ih# tewm nxJ inereaMa W lighe txjiptrt on 
bj* gas light Automate: ON- AT -DUSK — OFF- AT4JAWN phao ateetfe ccntmi 
Sate 12 volt Of 1 1S vert 2 bulb IrartUf* 

Good opportunity for high protti butlnou, initilLlng Ralfta. 

C«H 800-32B-SG04 of writ* 

YARDLIGHTING SYSTEMS INC. 

1 CHARLES AVE OEPT 33 ■ ST PAUL MINN 55104 



^AMAZING ^ 



SCIENTIFIC 3rd ELECTRONIC 



DEVICES 

PHASE n shoettiirt and irvttibtaFOftCE FIELD poow*- 
lOfi, LASERS l&r #**p0rt*,oj®nfl. hJfwifl, daud wfijfift 
teiteonphy and vml alwft. NUCLEAR EbbU kc# 
anion and <Mh*n PUSMA ION. HIGH VOLTAGE, 
HIGH FREQUENCY TESLA CO^LS and LNSHTWNG SP*" 1 
VftJBra TRANSMITTERS f rri CCNTfttiL EfeVJQH Vx w- 
oA*y. irtiwoft dawcilon. ndun Hatonlng, 

PIUS PIUS iNFftASQNICS, ULTRASONICS, ENERGY. 
CHEMICAL W¥3 PERSONAL PROTECTION arid SAFETY 
□EvCES- SEND H tor dlttig 4 ptani. u* *nd mpM- 

IHF0RMAT70H UflLWrTTO, INC, 

P.0 Boot 7ie, Dspl MS 

Arnhem, N H. 03031 



ONLY 



Portable 
Heater/ 
„ Cooker 



GOFS ANYWHERE 

»1 1 r OOO QTU/Hr. auipul 
tlJiBi ftindird pro ptw [XXjV^ 

cyNndprl I not Inclutfvd) I 

454ft. cl»n d msy to me 1 I Tml 

4AdjUfttb1t FJng«rti;p control } 

*1 year tttitbciion « 

QUArtm** F\ 

TO ORDER ... Call foll-frm £2#\> 

1-800-321 -3280* E*t, sio HtS 

■Ohio. cUtmfect: 216/261*1135 Jff I 
VISA. Maftflrcard. A«mt«d 
or Send chock or money ftftftf TO- 

Energy Conservation, Inc, 

P.0. Box 6660. C lev* I >nd r Ohio 44101 



Burglar - Fire Protection 



hchwl Taw Ufa, 



■ ft* [urolog ihom h^p Infill iW 
steLni -kyiiarm and Oivuii on! suvi ISE-I Me 
l nffe» rHEt imii » w^pw mi 

free cAtAioc y rczzrrjs,“" 



Biirdfa SfLunly Co. 0ijS?£fl. s PM Lmf^rri.Hr G^^OS 



Heavy Duly 
Ug Splitters 

weiunmj i vid MerUcii il □ 
auLnunl prrtiM tj ftiru W 1 

lwi ninatH ai nio-Dln Aim 
ill piMi if Uvild flg yavi 
nwn Sfrffj for Iraq spilllci 
Qrnrr- JI p M JC M iw Cu» 

plclt e-scojm surhJi caiilog 



Horlbern Hydriuilei, pd »■ mi. Opl 

lumvllll. MM ssni 6126646310 



twai 



?> # 

y 



anlewi LonSiliwlKr- [Mtfq fvui Ug -Bnll 

a UBec wim avrm$ min Ub LhAa and r*- 

■ cttM^siwhfc**eingn?, fafMai maric^te 

Enj^ p^tgl dfyr rw*pkn HHb 
4n Add l? 00 lor iftdasi w myrii v uliair 
Jin OOOw^r SfOWNei- 

OMie IV [aEtnnc. P0 fa Maninri R iJRl 



ib 

Bonl 
qudh 
■ pries 



GEWUlNi HAMDMADf BOOTS 

ftcoTmakari for avp 20 ywt- Tflp ■ 
qudiity Itathfr-aWhy ItylAt-rtAlonobLt ! 
prictf. WRIT! FOR f REE CATALOG. 

rftt&tc*- "*¥*& ffintf ^ | 

^ P.0. KX lSJaS-HHahiv. I... TWIT J 



GUAFUUCnH] ID EM CESSPOOL £ SEPTE DUK BACK-UPS 



□■ dfei I ^Uhyii omw UHd u o-.mcIkL IP* Uni 
T* 1 ^ l^wid yw 1 1 1 1 1 i ■** ihi -««J 

'-Q' ' L‘ ' I ~ irh'lN i-ilMi AniTr^iy [u nl^-yrfl II 

psL Om Mcoed c*>1on, eiue4 our -your 
ilflft" Wflip H Oayt of return *er ftf- 

■j-vjim 1 gallMHWvtHMfl; intdi(M^or 
"Oft'iy rpUe* hpr W ap pwl to 

AlUBt AhvWi 4bUHli,"*»-¥hl ilHt 



CQums uimorf My Q 
__ SEND £3 far catalogue 
V f '^' 1 ana FREE coupon s 10 

Boi 34304 DPI no.i OimIU N«Df. 66134 



K SAWMILL 



NEW SHIPMENT JUST ARRIVED 

LTi"ir 



CutofJl4pilrti'A"llS 



.cpv^.itfqliTmliri 
dl shdi -i' kart mail IfHtl |Xll 
Btkil wu ’Tti- 4*4* T*" 

H-T Hi SrL D ■ wit 1 i?t* * 0 * 

.an fiin fal Knh Sfti w* IMF 
f*n >H 3eLJ JLpnHd TrhH V 

. HR|»ri^fUU>PlrtW| 
Fn » trftfF m s^i Spa iiprt ffldeii t0 H, 
IWlGCCmEK IM Mi 

1 = Crtii'jB' >4i- ^H-uiin-g “t-ai’i; - !! 



At Uif ■ nF#HF 4fflfXfflg/r t 

Ut TtltllNl 

JET ENGINE 










iTmvtl T rjrSoi Kil 

Build Yourttlf! SbydGsb 



TflAILW FOP tMS flO * tli.j'-i ti,>. ■*. I*- 

-'!■ &:¥*£]<- te v- UAtf« i .tlQfl ra P -he > 

if 1 Fv^i- i -ifu- ■ :^:y UUr,|ff Burr. 

PM ' 141-i' A.vf-'je hicv -1 - h^p-TCijm Mft| 

W Ftf V« cailY t-ftftiw; 5 ! In <n}w 

cktu+tw ni'na 0*,i^fs rt'jnrpd 





SAVE 

MONEY! 



5301 J 



Asstime mi imxjc MjjrjiNL 

f'Jf.irvFt thrf t^txnrfrv :l 

frlJOf ■! H 

^ K i X' >1 Til ^ Ml 1 

11 DC t inipa r* in puii.^aw 



STRUCK KIT, OtfpT. Pl* 7 t CffdjrEwrg. 



DUNE-BUG 

C*»Hrlt rljL-ia L infn 
■on J|4W Efl Dv-I d □# 
hby - flK. prir*i nn. 
parti, 41 Li. frflQInrfl, 

■1 ifw , 





Sl»d 1J UP DllNt HUB pl| Hr 

KIP Mf|, 

Son Ml PP 

Atut*. CA gilGJ 
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BUILD A JET HELICOPTER 

EAST TO FLY— INEXPENSIVE TO HHUJ 1 



P.D 9 Ci i 



■ tj"* c «3 w w * Uw ■> -W 

l ^ 5 i EQfTi 3 *ttfk SB 00 

HEUCOTCPt hOBH^BOOm 

u^A^n S-m J’ Ity^ r. -rng rv COM'-^J 

I- t? 00 

PL*h£ *vi 

HELFCRAFT, Inc. 

fllHhnn>«. MD 2 r 31 T 
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DENTAL MECHANIC 



set U ft f TV PRES TICK 

Ir wi il briny i Irt ytmT ■ a.irr Itw. In hii 
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110* fri- [,1- laal.'irMfcvr np TiNi:^ AsJi -w* 
TKPi.l A1J* l«il|.|-HKn WIT31 i lit; H*>:. p.M* fc 11 

ilii’R kj-l TJ-rili. Vi. Mr ftw IICCK ll-.Hth. .I.h.i 
"Irrirrff 1 ■’■.L h fm.| .A^iHri| in pulwtalmri 

lit wcCimit jtwonu me mios-im 

III 1 . mu N. Otit. PM lit PMl, Pi. Him 




Portable Steam CJainorN 

S Beam irt &fl 

CLEAN: 

Engirtn, Aw Film. Uwn M ow *** 

3 )W Qu^iinhee <yi hr* (km W*J? 'Jwa 
Wfriqhi 1201b* 
-ptxnp -^quir»d Of wad* 

DtM-SUtt 

WBK 4 MFC, IHC m Dfltfl H -13 
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Air CondLttoftlflfl, fttflg#*PMon A Hfallng 



OTHER COUR 5 CS. AVAILABLE 



Aylomalign Fto^hontc* ' Drafting 
C<AoT Tei&visioni Lhaefiionics. 
flDTJ-kc-ec^ng & Gann <al Ak; ■•‘^q 
L«MlHII9iing 

L. Lcgjr Invvsti^a'.iqrt Irtiu sryw Ai^uuing 
Nd Sifcwmif Arltl C4H 

COMMERCIAL TRADES INSTITUTE 

A Corraaflondpnca ln*tHulH5n 

Dipt nn-m. ima tirdiwi Or . gnin fiih, h i IWi 



Klimt 



M^eu 

Dtp _ 
SUIfl _ 



MAKE TOP MONEY (N 

tf- STAINED GLASS 



y*ff-Tf@3S!.:mM 

ENOS WOOD SPLITTING DRUDGERY 

10^ cflit COMPACT MODEL w*il*i tpjirer r/pc ^heflJs 

■jjnd ii iith cowplBf ft?r farmtr'>. cs^nps, cini(i.ni 

10 l-M fifn. 2 csc 3 ?i per l+nR.. IptilS 
"Dfti 2 S' X IB". JUt' jva iU 
.ihlr Igr fl wl:ffi2s 1g? 
trunls TrinsjMjrT 
T or detail^ A>r il < , 

Rqlh Englnwilng. Inc . DapC. f-T2. Bra B £ft. 



MANUAL TlRt CHAHOte 

r h p l- h i tiiw> li-ri '-Pi Lh ■ .■! h>-b«K hnd 

Jr.rn|.vHl> ...-■< »«.■ ■ 1 1 lifn r.i l.ir. lift CO 

ppri >=->ih!ai a J L ■*■■ .I* ' ’I 



W 1 KCO INPUSTRIFSj 
INC. 
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There is great apportuiitf. Income and se- 
curity lor the (echmclan trained In this field 

We provide a unique study program, de- 
signed far Ihe Independent person Practical 
training kits are Included- In addition ynu will 
build a complete relrigeralian sy&iem. 



1 HATE T0 f 
BUT I 
HAVE TO." 




Surface preparation 
before painting. New 
Quick Prep cuts the 
work you hate the 
most in half. 

You can! put frpsh- paint over old 
paint that's blistered, peeking, 
chalky, mildewed, dirty of greasy ft 
won't look as good, last as long, 
protect as well 

Now the Gusck Prep wef- 
method gets you ready lo paint 
taster and better than sandpaper, 
scraper and wire brush. 

The wet-method cools the 
surface, cuts drag, reduces dog* 
ging Indoors or out, QuWt Prep 
makes 3ess of thg work you 
hate most. 

Gel Quick Prep Kite and refills 
wherever you buy paint. 




Quids Piv/) 



Another innovatrve psoduct from 

£Z PAfNTR 

a newei tompany 



c 1391, EZ Pihnir Corp. 
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SHEET METAL WORKER 

IRIOK 

MULTI -PURPOSE 

■ SHEAR 

* PRESS BRAKE 

* SLIP ROLL 

* 24“ WIDE 20 GA. 

MILD STEEL 

ALL FUNCTIONS 

OPERATE 

SIMULTANEOUSLY 

^■P PACIFIC ONE CORPORATION 

410 W Paeilic COME Hwy Suit* K2H 
Newport Stach. CA 92653 |T1 41 645-5952 




GENERATE ELECTRICITY ANYWHERE 
CABIN - CAMP SHE ■ HOME 

Erafy brnti ;t>s durable up 
V 2 A 21 XO wlU Lflhrwaigha por. 
Ifibte COirtr -punt r^pm a used 
auta altoman* gnd 93^0 
line flftgrp* unlit* c»*r But? 
sfSimBtPf cflflWUOft* Ibis 
pamt p^rti 4 SELF EXCIT- 
ING A NEVES REQUIRES A 
BATTERY. AftemaK* mrN&'Ss 
44»ly ^ under S20. Also Ideal 
vy Wins k Hydro *pp Notion. 
S*ftS *10.95 to 
plans, specs. A InffticEung 

VALLEY ENGINEERING SERVICE 
BOO BURBANK BI.VO., EURRAKK. CA USM 




CtyrpW* p*«w ter llvi 
SO ID- nOwtaOOOwrt 
portable pcpww-pliflt ri * 1 - 




NEW! 

24V: 

INCH 
BAND SAW 



M tail. a pjo-sizc, band *aw priced fer E fat tlOPTW 
shop 1 Bi£ 24^-in, Ihraar easily handle* \m$c 
\croltvrarL,, complex curv?^ 4 t H vheei* 'O-m 
vertical cul mates it easy lo re saw valuable 
hardwoods. Ball hewing coniimciicin. iJI-sied 
welded frame lo eliminate defied ion Come 1 com- 
plete with HP motor . Mflnd. dttsE colkelor. np 
fence, scroll saw uMe, full inMmciions. 



30-DAY FREE TRtALt 

Send for comptcic Taeia on bow y on can ity Eht* 
vmaiik *aw‘ wnhoul n*L! toy Terms. 

Call Toll-Free 1(500) 824-7tf * Oper. M3 

/ji Ctilifcmiii Cell HJKJ0J S52-7777 Upfr W 
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□ TTE*I PleiM rus#i m. free arcrj wimeut ooitgi- 
ton yadf ComplEJe Infprmil^ Kir pn Ihe new 
1W WBDEL m fiANO SAW plus tes on 
TWA 



Woodmasler's 30* Day FREE 

Bick Guarantee 
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ihe rugged Popular Me- 
chanics air compressor, you'll gel one of the 
most versatile shop toots around. It's a 
tough workhorse that can tackle jobs you 
never dreamed of doing before — riveting, 
sandblasting, spray painting, inflating and 
countless other projects. And, unlike ordi- 
nary compressors, the PM air compressor 
can evacuate your car s air conditioning 
system. But best of all, it's affordable. With 
plans from the Popular Mechanics f~ 
Library, you can build the PM air compres- 
sor yourself and save up to S2C0, 



Send today for your Popular Mechanics Air 
Compressor plans, and add a new dimension 
to your workshop. Only S5.95 fadd 75* for 
first-class mailing). 



Send chret or mono 1 oder (0: 

Ah' Com p reiser, Popular Mechanics Plans bbrary. 

Bon ]Q] 4 . ftdio GLy Station New York. NY 10101 

i Mak r cbi-cka pr»jtir Id ^piilir khchujia I 

Fl«se send me urti of Fcpular Mechanics air 

mmpfeviOf plaira it S5 95 «di (add 75^ each forfirst-claH 

mailing). I endw my check « money order Fot 

h«c ~ 



Popoi]*T Mcctuinidi U 4 publi^itiDn flf Hmt?I nMuguiturf. > tJJvdaiun nl THK UEA^ST CORPORATION 



Build this beautiful 
Dome Home 
by yourself! 




Enjoy super-low energy bills 
and house payments 

Siw up tp 50% 0*1 u1rlHi«i in a up to 60% DO 
auifding coilH B« ^iiful Mont^rwy Dor^n geppefiC 
Piomii *nt^y-ttt1r£iani uhbeli«ylbly 

tlrong MM^iqtAilc* re? ^ 1 -pn.l i^«iiy-|oii« 4 mtlc 
No spinal tom 1 Cr shil : i rvtn*ihAtv Our unique 
p*1*nS*d buying system mah^hom^co^rruclion 
■ hM^ty ter ihv ^hic-b 

Hon lerey Pckodi pns-oul, cof or-ccxioC] s^«'l pACb.- 

■ 9 «fl tri-rl ll MfKNli UP to J iflJsg 1-1 

Stand ter Our c^lOr Camlog 4 Plan G«Kkb — fO *&zi- 
TilSKf pm» ol *iti>rig Hfgrdab-o hpma» ^aiai 
rbprc-Mhntali'M 1 ftviilibli tar il! 50 Stated 
Wnla 1od*y' 
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H p« Of CATALOG A PL 
id> Ip 14.6a, fCiiligi InclupHl 
AUCHglv uhnual Par an 



PLAN! 



mm% 

CKf IT ATE. ZIP 

Mid Tff UONTIRCV DOMES 
14H lead. Dipt b&F 
Altamda, Cam. K39H 
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Buif, ttte 6 

GO KARTS 
3 to 6 HhP, 

* Mini bekes ■ 

Rough terrain models and largest 
selection {with rhe lowest prices) 
of parts for complete assembly— 
engines, wheels, accessories. 

Send tor complete Go Kan caiatog— 
12 .00 or call: 

NORTHERN HYDRAULICS 
P.O. Box 1 221 , Depl. PMK 
Burns Yllle, MlSI SS33T €12-894 8^10 




USE ZIP 
CODES WHEN 
ANSWERING 
ADS 



j 





CLASSIFIED ADVERTISEMENTS 

Rate: 55.25 p^rword payable in advanpa each insertion. Minimum rneerticn ten minds. Bold lace capitalized words— fl -CO per word additional (First 
word Ml In Bold Faoo at no extra charge, Ztp Coda Free.) The next availaoe issue to place an advertisement in America's No. 1 Ciassiliod Section is 

SEPTEMBER. The dosing is JULY 2nd. 

Send ram inane* payable and order lo Popular Mechanics, ATT.: Hridegafc E. KappM Class. ACv.. Mgr., 224 West 57ih Street* New York, New Yorta 
10019. Pie 350 indicate Hoadmg under which ad is to appear As a consume r service and in cooperation with our mail-order adve 1i sors Who use poal 
office box addresses for (heir convenience in handling your order, Popular Mechanics mainifiins a register ol such mail-order advertisers containing 

Ureir complete names jnd street addresses. 

Advertisers using P.O. Box number must furnish complete name and street address for our records. 

To avoid delay In the publication of your ad, please send descriptive materials with your request. 



AUTOMOBILES 



OLD CAR FANS: t&n&An W HUWINGB MQTQfl 
NEWS, WO (Ida I flrgpeM Ofcl car iSWSSfpkaGa Sine* 1954. Drcr 
*50 pages cri a Ts each month, zt ammed *iih nou*a/ids oi jfd 
£*m tof UJa — pt,^ pari*. littnUijf^ ntston«iQn tfTOpa n?id 
HKHft.Only S1i75 to* 1Z g*nl wsut*. 

Dl okl CAt hula lOdfly. Sci'C lu HSffirtihgi Ufltf- Nbwh. Di^t 

MR, Bcj IDO, Benraigton, Vasmarri D520* 

PBHJIMO, 0*Ba?lirt§ wilh mm pin Rjr 

L^mh WKl S5.00 CSAEI- AMwn. 651 M., 

Nlrtchffiactwa. LA 71457 

OUAMHT(UJI SM M ***« poW D*fa#b ™i£ 
Steam ^ocfcr, to 97 PM, Cnlli^viin Mlino.« 6 t2M 

HRE tniedors Increase To ftjgs s»b Tjtw 4. Guar- 
Mwd Fir*® So mg? PVJfli fw* Thryjijigh Oil. -4 CyUnd*f 16.00. 
0 Cylirtdflr WOO. 9 Cyltu^f si 0.00 ln*?*riN COfpwitiOn. 
PJ5 00)1 215. Olio, MD 03053 
MOTQRr In Cma* RMucrtcin T.- a . W 

Oh* irtlt VMhr, ffl. 1, to 37, Sii* C4y, WJ 53H3 

ENGINE OiL . .■■ SIPT'O 

171 E, Qy*tnP Bay, NV6&WK 

SAVE GASOLINE!' Sypary; po.uiinn M wM* 

r**er&iDly Romo (OH-?}. LaOsing*^, NY 13540 

pfSnuEwmuESuQ^ 35 Sn!m 

GARS-TRUCKS-ft.-kl Ywsrtl THQG9AHOS SATI&FaED 
USERB - Wr*«- Finning Eng^prvifl, NPM, ’hnrisun NY 
■5450 

PRGPAM&'CASOLME DLMt-FiJFL AUTQf Cprwsdn 
Pt»ftl4rHllrtslriJrtorri. PArtSSOuipns OnfyllO Ml HD A, to 
973, C*ftQS*d. WC 20025 

SAVE HUNDREDS- Do- ywjr mmixKty and toodef lepeira 
PhjfteWtnn*; rnutlS Wtfh *l*p P* El*p 1000. R A K 

En»it***3„ to HS34; Sthwmour^. IL 60sSU 
DOUBLE «w TRIPLE your MPQI FREE dalai-s. Mwwk 
RJ-PM, todng toprr. MO *333-1 

DOUBLE AUTMA7IC TRAN£liJ55PdN r 5 UFE 

Pma^ei'.WeffM. Easy r^n^DDoe. 14 95 Wi-tn Schooner. 
>56 1 Fmmwt Si.. Sinn. CWitorw 63M5 

BURN WWer Vipor XI BmgiftS 0 LiM ^HTi kBSlty K'BJriflfc+ei 
™^i*lBlft E«y irntafletifln PLins J M . P C fto* 

707. North Sana OR 97459 M60 

CDELQROCK V4n^«tt0n WHIor &B&5, P|la 

1*.M PNtsIw H*nalmg CA Rcnurta^n AM -S4h» 

T^i. T C. Dimriturti^, 430 Fourth Au«.. San C* 

93101 



AUTOMOBILE RETUHiNG FOR UA)£I I1I7EP ECONOMV . 
&O10W* h^tni^mn M DETAILS FHEEf 

TaOMKV^, BO)i 1506B, PniUlLir MJ 03S4C CALL TOLL 
FREE (0001-520^0907 In NJ; DOll \20-\- 359-5040. 
{Recordings.] 

BATTFUV DEAD? LEFT TOLlli LIGHTS ON 7 £*my 10 
Intldll Ala.-n Kit Will Ptdwfri, 55.95 Cwteh, Suh 20053 
Mflfl’phiS, TN 30120 

ATTENnffvr CftT Csr? CfliakjjvMs Ji.iXi AH Eraducfe 
GUARANTEED. ncny£* I. Bon 1*1 A, klfthrt F#lt*. 14*00 
53431 

REPAIR Open 4-OriH H Ml PC'. SAV4 S2D 00 pi Ol&MKJ' , -aJ r«. 
iMOan do ri vourMtf. 17 JS. Cascade, P O 2e7n.S*T)«fyri 
Corrtnr, MN 05420 

GOODBYE GASOLINE?!? Sunning, BL(vraH«f | Y) 
6f *«irwmjgn -5 nepiaw cartwreiof he r^i Mjfn wvler and 

4* ■ n 0™*!" Gsflnf jjalSnl- mvrjiK mHh« shvaum - 
Entire 5y GA5E. ARC. Bex 0034. Wt^ta. Kansas £7200 
FAMOUS ROUGE CAfl&UrtAtOft PATENTS -Drff*- 
mas-Teid- Everyffiirra 1 ii W - Fiwung Enginewm^ DwiH. 
Re™n ._PfY. 13430 _ 

GAS MILEAGE INCREASED 50V 51-00 retVjnUObhf 
Engird. 1 -OB 9-70C l.onf SeaciL. CA 9D01O 

NO PUSSYFOOWt W* PHOTO, LXAHNE and TEST 

EyeryPiinpin RisflApri and "D.I.Y." Safrs^e SI 00. 

BQi 1Q«. WUOWft FjHj, QH ffTWI 

HELPr Wv OLto&l my kuyi in iTry mf. Ceuhl YOU ha^ ’ Now 
yn-j nan wKh th e spe&aly designed door uNod*^ Iw dcp. ■ 
be «^4!W wdw4 4. Ce^nfiieie irurtrutfigm. mmi wi 
S*nd lags * (1.M poiragn Aid hinduio ro- CAM 
Intm^le^. P0_Boi ?Taa, LjfeHwM 

VAPOR ard WATER INJECTORS, build Htw y&urwC lor 
'jfpder 12.00 i-nsy\K0DW. Pads List 13.M. H* f man 

EnterpnMS, t*d» 731N. Mjp&iCa. sL 60iM 



MIRACLE CatojUiflflr' - Ntm 1 ■ CWi^ i FREE DynSTnk 
bT. 720 Jonian. Roditerd. Illinaa 011GB 

DEVICE E'ldfl Cor^riM-ViS RpOkYi RadiSld^ dta YEARS 
«rV Davre* Corrtjdef . r-4<ji pBdii!ix!l7.M. i-3Trs k-G. Es®< 
B&4, R.JM3B Mirage, CA 9£?70 

DRtVE LUe M«*«l CiirsAt N; CnsL Us'np Dwiter MelMd 

Dfrtiars Insider. M51P. Ritimt^l. VA ?3H5 



ELECTRIC VEHICLES 



CONVERSION Pitarmarbo'i Aveilate Manuals, 

Confcfdipf C^TTWflnt* Celatogwe. 5uts 12 00 W£6A7, 
to me. Cypertyw.CA 95015 



AUTO SUPPLIES AND EQUIPMENT 



PICK- UP - VAN CtrvrtmdVin tot Racks aO^UST ASL fi 
Ip All Eilfra FREE br^f^jra. E^WAY, Dnx Sfll. Oiionij, QFI 
97914 

CORVA1R PANTS NM Orgurrtk) CMaiag: 54.EHL fivh'a 
tOfi VAIft Parts Inc., Dap?. P, Sieiume., UA 01370 

PARTS- Army Jeep wd ImcK parte. Spare Pads A 
Equpnmnl Cfc.. p 0. Bnsi 751, LeHin^lGin. KantuckY 4flWt- 
0751 



AtTlRitATOfl.Oenerisiw fletwikirTg Hook. Details 
Hadsiiind Engineering, 7505- Bamertina. Las YejjB®. Trtvada 
flSiZB 



AlftBDAT Pft5pall4<4 CJttOfl 13.0Q Co.. 

HT. 2. bdl 174B, KeSte, TK 7fi24ft 



space q armoHAUTS 



AHTIGHAVITY Pn^ylitoi Dm* Frp* insofar RDA 
BOc 073N CdmXiid, 44C 20025 
BOOMCRAHOS-tHCREGIDLE re-ufns' &Ji|dy UzHmp 
Sport 50 aflvaifia USA-Imporled shapes Frea sslatoo 
Pereonai wfvkm BoorrorepaMan. MS Park. lAmiw, LA 

712CH 

LEARN Sl^fl PftflBrtjJ FflAvBftriP EufttS Pmea, to 931 - 
PM, fiUpflratf, OA. 31750 



HOVERCRAFT 

AERChCAW Ajtjztkj HQ-.'ertraH bultt easily *#!n onfftnaT- 
tools La*winw¥i*f engine penw. Carrws one man plus Nov 
on, flu# ftmearfl b*CKw*jtf Sidemiy* chw l*p^i|rtOwvyv*i^ 
Comtileis ton&iryihQn plana Erfd broelue. 19.95. Awo- 
Prp.ec-s. to 51 "B^M. C-wuLcm, Ne* Jereev O00C& 
BARTLETT FLYING SAUCER Cdmp*Me Plan* and SupWY 
&M«4 5$j». WVne. Herb P.O to 15frM_ 

MwMt WA 96303 

HOVERCRAFT Plan AH SiZM Calak^ 11 .00. Urihrtrfftil 
ridveirratL Bo^ Z&i. Ccrdpwa. NiimlB 6 1 242 
HOVERCRAFT Fiwa a Compo^anli Frse IntormaAon. 
Yedufe, fl7i Moe, Akran, Ot¥o *43 19 



VW PARTS: bSock, Ba^ r Dwm BuggiH; Free CaMeg 
MOVE £niBfijn*w, P.O 732. Redwood Crty. CA B4D&1 

ATTENTIOW: Rsdiect your vesete fi^ftL^i ihefl uaMig a arti- 
cle coroecri devree Easy insialaban, tor mslrudjorrs send 
12.00 lo JAJ Commurccatonii, HO box 2£5. Cneenlowaga, 
N.Y H225 



2M, ODD CAHDLEPOWEHI1 - Hard hold QUARTZ 
hi A LOGIN BPOTLIGNir 12' Cod pugs uiiu ctgatetia l^hmr 
Lens cover Lamg Eland arrfCRsiff Jranjng. powdes fwida 
ir« oo^Jircn" - ONE YEAR GUARANTEE 1 1 -Sand 
HIJIplL^ ja.'t^Ktjigel N C-rasidenlsaM *7i tw. Sta^g 
Gn^ipnnns. Dopt C?92A, 624 uSulle ft^onl Durham, «.C 
277K5 



CS- RAPID ft H*M EQUIPMENT 



POLICE Scannera. CrysteJa Antofinae, C&». ^tnia 1 Z^Btoc- 

tEfs HFR, &0)i iy,?24, PervB/. CO 6C2i9 

LlNEAflS ■ Send Slamp tor DsraiiE - uATCO EierUomes. 
to 31 SC, CaJr^ac ¥1 flMOi 
BEARCAT to^-ineV DnowMad CRVSTALS $1 .'i. 
flAMQ5Al_E3, 34S2 On l< land, ChJikgth, tfn 
TOWERS — Beei/urul A^mmurn T^mptc Mem ■ CB 

gr*ftK-l^T<m«fa— AW T* TOO- direfl FKigry, 

Fr*fi Brtidhure AkrtH-Tgirta^, to 2ffl» V#ft) Fli. 

32960 



MOBILE HOMES 

BARGAIN FIGS ARE AROUND — ri ytiu knm wtMl d kMk 
Km. and tfhena. Hff»e are 25-enetk pamts la i«* Idr in a ueed 
Rv Pnoiooapy -s e^iiBbte tef H TO. bend wdaf to Popyls 
Mociumsd*. De^ PMC 7, to iftie ReiSfl City SUMton Me* 
VgrH, NY lOlbl 



MOTORCYCLES, BICYCLES, 
MOT OH SCOOTERS A SUPPLIES 



ELECTRONICS 



GOVERNMENT Surplus ropfuen, Irampnfllerj. smnnp«r. 
sec-jptra, vurlii Cttiing 2 St. Me;lw, hutw^t, Krittii. 
□1900. 

MECHANICALLY IHCUNLQ HDmHMUi A flSnK 
Etecirorif DwwKae in Tour Home Knowledge or Ejtpenanoe- 
noi natewwy. Gel 54&rted In Span- Tim* Turn your Spare or 
Full Tima ln|g Gash. No inyesfrnefrt — Wr*e tor Free PeteHi; 
ELECTRONIC? DEVELOPMENT LAB, BOX lSdOPH, 
PIN ELLAS PARK, FL 30066 



GO-MRTS. ATC's. Tims, Enginai. iAfeglaM« Catilog 

$1 00. LOfenw Gjnvili., IN. tim 

SIDE CARS. ftea-son&Hv pnesd, “he Third Wheel, IBM 
CsemerY. Aa--™da. GaJrf 34SG1 

GG KAfiTbx PTVa Hin^trisei. Kile. Pena, bowna pnewi 
Ca?a*Dfi S? K RatondatTe MrtW&fW, Dep- C, 1*06 Mentor 
A^e.. Paineswle. 0?ik) 440T7 

BE YGUH OWN MtNEBIKE HEC4TANIC. An rasy^ty® 
money do-rl-^oufHff boy a p h oiocopy or en ce u n 
eppeewi in P.M Kt on^ 51 E. toa ordtn sg Pc^ulw 
HteC h arVdi, Dspl FMC7, to 1014, HEkSo C«Y 5'il. New 
Tom, NT 10101 



HANG QLlPINti, AVIATIOH 

ULTRALIGHT AIF1CF AFT PlWW C'Ott CduP-iry cacahury 
80 ^ai>r kils DeaJer&hp wtwcm wrih mssucton. Cctor eitor- 
maton emkH 1500 PQBroGvm , -Boai ■fliPM. V^t*onvi|le. 
Clktorn* E>M70 

CHOPPY UHraighl Slnpe Seti Meicocwr. Simpiriiedi Con- 
struetton - MoriPtoycie ^n^ne. irtomatwns (GjOO Rofynova, 
Boh 670W. Si Hemi-Naiwviw, tobac. Cftnada XU 2L0 

AIRPLANE- build'Pty For 960.00. 0HXfcu re 11 .TO, 
Plan* 96.00 Prince Avt=af1, Bm 147-D, Wrtervrte. Ow 

a ? gg^21 — -- 

□ESlQN 0ui« AYtHflJwe, Nana Giders. bimp^ed Puh'.ca- 
lions SrocHyr* ?0c A^pe^. !5ftZ0 S, Figueim. Lpi 

Angd««, CA 90061 

GIANT TOY XGT-AFR BALLOOM Plans S2.TO MlQ HE 
Mwy, 0$ i^7 Ve™^or. WA W65 



COMPUTERS 



CREATE VIGEQ GAMES. 9WWAWW S3-00. KPS. 

to #71, Granite Fite Wjefr- 3fi?SJ 

KJDS CAM TOUGH. A Chid a Quid* to ft* Appm II P! Ha. 
ConpLie" 24 &sech«wd Hd, Sunw isi, NJ 07901. tS.BS 
includes shipping. 



STEREO, CASSETTE TAPES, ETC, 

SPEAKER COMPONENTS For sarpua kiE £ulKfcir* &m- 
ylfi'i tna nUude Coined, Advaj-ioa Driven, Vyiar FJm 
Crossovers, Manual DiseauNPnees- Send 11 OOfor Catatog. 
Speeder Comp™m*. to 2 S 7 . Msdbe™g?v ton. 0644 ? 

' HiGOfl^TAPCSI w ?3%. mil ™ 

chaw<u]Kg52x?n^: n*wsl«nftri . dWfiOiJffl dlwd^ c»rttos*4. 
100% $uavsnleae Free delate Etoooirti Muse Qub. 550- 
Man £t. P.O. to 2000, L>ecL 1-0702, Mew 'HK^eiiB. Haw 
Ycxk 1D801. 



viDio Mtommur 

VHfl OttMftfl. QukHv JN— I Hiiite T-1Z0 etmwbnnwiY 
ing times Hx 2-+-e speeds wrih "Timechackl " 14.&S. 
J. Shu?ak 10$59 Kww. Y/MHw, Cs%a KK04, 



MOTION PICTURES A SOUND 
EQUIPMENT 



movie and UK&og *«'«**. C«MS, Inc., 01 4 Wa*hintfta* 
El .. Allei^wn PA 10102 
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ftOATtp OUTBOARD*, TRAILERS A 
■LIT* 



TO . PLANS - PATTERNS - FHANEPACS - 
FIBERGLASS MATERIALS - ttmU a jif^l OfiBttg - 300 
Dtigilx - S' w F'ywJMd - Fit^glSM ■ Sl**l - POWER- 
BOATS - Inboard* - CSuasoardi ■ Cruiser - Sporffshers - 
Hfy dfO 0 l&to 5 - Ri/ iytCuti- ■ KAYAKS CANOE'S - Lflrpe Selec- 
tor - SAILBOATS - DavaaiHPi ■ Trj*e rearer* ■ *Kn.*iv ne 
fcfcu* Slim PKflDUB-C^-^i-F^ CFhi 
CATALOG $2.M f REE MaLanpx flrochLra 

lUvOwan* ■ Fajf^unge ■ E®jipm«nt ■ R^girgiiJi, Glu* - 
EIC.'' - {BogA "AMATEUR BOATBUILDING ' - In- frtoqglMS - 
Plywood - Ep»«yWo«? SMwabon TednmqM* S6.00I 
CLARkCHaFT - 1&-P Aqua Une. Tgnawarale. NY H*M 

bUY*N-GA»|Q€&Jn^ t* 

JkSHW A UMrg-jii-plyWrHjd CATALOG $1.00 [with floai- 
Ixiiiotrt rj Litre - 52 Ml ■ CartcrMi - -163 Aqua^afte. 
Tons iwandi, NY HI SO 

CATAMARAN PLAN* Cfftebpre B OO ivm Whmm 
Dm^n* Tito Dw*J, Milftjrff Kirtfl S*T»AU. V K 

BOAT KITS, ?7 lTiat*ra&M ntodnlt POWER -nJ SAIL - 
■B -30' Mukiwd libevgleH hAtS aitO dfcha Lfiflta iKfary 
a*ee*hMwd - you ii-tf an Ik tw* supp: ad u^ier. Save nail iac- 
tory-bjifl coac. No e ijrerifliCB r«r-jinK FREE *6- :apD cata- 
log. Lugsr. Oe-pl BC-B2. 3300 Wstl Hignv**y 1 3 , Bivni^le. 
UWvwsots J*33 j eif-flOo-Wde 



EYINHUDE ' 3S1 Barga^f . aliases . Scoff MeCusach 
parts . . ii . handing . . EtecVi Mwin*. 6 id Manx* fVw9. 
Lyrtnx*. Nfw Ygrt i I 



FIBERGLASS - RESINS Foama - cion - epraia* - TMt - 
ete. Fadory p™ CATALOGUE Si 00 iP*x* -COM- 
PLETE FiQenCLASSiNG ‘ M Mp - CMrkqnft. 16-PI 

Aqunnft, Tcw*n4*.m 1+1 M 

BOAT PLANS Frarrw K#*-Pa1tprna ■ Huft^j nr ii«^n* 
WoaJ F*«glm Sto* ■ P 0 «artMl* ■ S*iIuaM Put 
-beard* - Censes ■ Kayaks - Row&oarts - HoumOmb - Ducm- 
boals - Sportlfthere Easy, prow metfwds -ndud a 
ir.strueHons especially for amateuri id assure jxcHes&onrv 
rav-its NoteiEng 1 Stppirw Fastening* - Fibvglass -Rus- 
iiva . firym 5p#rt ■ Book* ■ Treiar Plan*. Hoj* 144-»s* 
culakvj - |2.00. incLidus BOnUXiildT^ Supdies bift- 

chue. G*n-L Marine Si 52 Hosocrans. 5c c ?MWF. 
Settfoww. -casohm 



W1MDAHCEH . . RvybUMnary Mod and ka w>r^ a&Jer 
Send starve*? e*rttop* tor FREE INFORMATION about cn# 
Wts and ptins. Krt PrwSuda PO Bcjt 13^5 Pful Afanaas, 
T*H 14 ?a 37 j 



CAMPING EQUIPMENT AND TENTS 



FREE CaiA-og. Evaryihlng lor cvnpvig C^rr^pmor, Box 

407 N. eogcta New J«i#y OTKB 

SWlU AAMY TYPC KMF&, Praibon (^aJity. Unr+y 
G^iarvAH, Sot) Hi 05 V-A 4S la^ GiPOates. 
Lftngtrso Lan» Cuki City Virgins iTJlUiL 

auiu> A STOWAWAY PJCWtC TABLE^^td s i ut^uw 
dmtgri yOu Lain lot. iriru an i- vnkJiU n small xpAL-e ul 2 - 5 *1 

Pi-h < in yoLn' garage w tresamanE Ptlh room in sowe- AS Ihe 
members 5' slcc+i KynKwryarid width whKb you ,-j* 1 A/ ^0 
rer^Ov i-aairtdt. Easy 1 q rtrtkTW diepOKniii P0T pla^ sartf 
S3.0S to PhiuIil- M®cnar-ms, Dbi/ PMC?. Deu lOU, qado- 
City, NV 1DI01 



ATHLETIC AND BODY BUILDING 
COURSES 



KIJN&-F Li F zm UWfAluna. 8 o« l^S, Dopl PM 

& 2-F Hawaii 

SECRETS Ol FVsmrTjl MuudIe-x GuarrLitiHif] Fnw D-.-oV.Jcf1 
John AxabL-alfla Bbx 1172 Nktw Bisunlplu, Texas 7B130 



SPORTING COOPS AND EQUIPMENT 

POOL TABLES, R*5wfr Your Owrv, S+« Uan*y 
|3 00 S-jpp y CalalctjuD Frpu BoOa'i Billiiirdx 
Put , Bo« 1+06A, P Pifrt* F*ndA 30*54-1*06 



DOGS AND KENNELS 



INSULATED DOG HOUSE PIJIN. Foot iliOn sjt l« ««=y 
Ctsann^. ROol ik waler pdX'l FTwlEScnpy L'l pi sr? be n xppiumtl 
in P.M avail SO* lor 75f Sand Didar hi: Papular Md c^mes. 
LMpI PMCi 9 b« 101 -S, fl«Sa C 4 y Sta. Niew Yart, nv 
lO^Oi 



BATTHIES, GENERATORS 

SeNTWT Cttmemm WnhWil’mia sngms Big C-xco^nl JJ 

Frae^frMB. 0 &K urn, OshMMb. W 1 M 90 P 



OH&EL Engine Generators. 5Kw 13'^KW Bai 

2757, Spark i, Nevada flfi+3^ 



ENGINES. MOTORS, MAONCTi 



REWittt Car Atfwnavjr tor f 1 0 AC Pm tor U 00 s^reafl 
Bat »1, TrUaviDe, FbrHJe 3g?S0 



150 POPULAR MECHANICS 



£RQiREStoE3h.p.4<xUmriL Tdlpfa. ****** pin* Bocisrf 
Manual TrwnsrHjQya Smrsngi, Fast. OopendaW* 4lM^raP»d 
Pnce Catalog $1 Oft Wind Small {"nyriK AiKar^r MO 

WO^fl 

SKtO UP i* GLOW OOm any AC tvp* nHtnr up lo l* 
HP RPM to HBC- YanaW* irequOTT -5 to 3M Hom 
1D2J50 ?ndud*s in^tiry. El Int 
hta. FL 53 H 5 



TOOLS FDR SALE 



TOOL nalaKjgue $1.g0 ■ Honswr DstnCK^sng, 3 KM 
Semple. SOuTh e**d. indan* #5419 

SHEET METAL TOOLS: Igrm ™peJ to any simp* SNsan. 

nn'slx s.’inrs.u j a sod *lr>a4Ct-Hn. be*d idlhi r s. Nit. C*lsk>§ 
$1 00 E&Stw«d. Bax 524T E Wwyn. PA 19312 

DISCOUNT TOOLS Caisi^ Si <SC R^lUrdat^P Gu4r?n 

lN«d. 355 Pina. EiDlni LA 93Kl 



UPHOLSTERY SEWING MACHINES 



UPHOLGTIEJAy Sewing taatfMnra «rth Wqlkir^ Pegfl, wsm 
p&tareacMPUM -oniy$+53m T homptnn PW1&3 
+GBP AVAILABLE PROM VOW LOCAL DEALER, pc gfdr 
dxAtr |Wp«^qriiig^Vr*AS[>iEtnMlg 4 nt PO Bps I 2 na 
LLbbCt*. Texas 73*52- Phfre (B06J 7*4-677# 



MACHINERY, TOOLS A SUPPLIES 

4" METAL Cuflng LbITin SSO » T^g iJCwS Pipcto, 

Irtdltflry. CAfl174fl 

&ArD£AW MILL Honior*! Pcrapie Oie- 

man. Logs la 2* 0 . S-i6 H P .BiJiid-tl.OOCt -LitaraiiAa 12 DC 
Plan? Si 5 00 Sedn Ccnjirurtor?. i3fl7 Naw Lprxfcjn 

TgmpihN, G*IWtont»mY. CT WiTO 

TREE indUflnai Bmrflr^ LaUiog 10C home cranemen. 
e^uipmeni aL unto LOW [rora at larja irojsiral ^anls 
Turniry, 3^Pl LDh:hw,Trt?i Si. MY 1 #Pi:i 

BANOGAW Blades. Cart4€ Tf^ped Size. 

Free Meratufe K*ig Ssw. 64** TMiw Mm Drive, Ncrtoin. 
VvginLu. SSOfl 

14W Caiatogt Laaed and De4cr#red. Sou rem rw Every- 
IStiing im^fj^etfle S*0o mm&iYjo So< 679 0, Fpirfa*. CA 

Steel, Aiuirurkim, &iui5- - shMt — — Tum step 

Suspire*. Plans. Arne CEl. Bgj 152A, ktrenyfla, IL &i*4S 

' SMaIl' FOuiofl T F’i 7 mar 7 i‘’iif^n l 4 n'>urv 

Pyfam<] PmduCta. J736 SdLriP TIN A«riLW riyjena. Anzficha 
050*1 



LATWESf— Uicmal »■ MmimiBl Shirtn* - £n«i - 

ftnrtln - Chtolpg SI 00. SmJ*s H 00 CftmSOeX 
21 M D Salin* Rbkd, Spdngraki, OH *550$ <5131 M2-&562 

MOTOR H€ VETOING GWOCHE5 l 1 7 H^wpcw&rSin^* 
Phos^ $21.96, P^rprv+w U SA, SUaRAmTIEO 

D-ag-arm. ^cmded r-ar^le, ‘{K - Cpnvnaftiv. SAn Jo«*. 
Calltont** » 112- 1470 

40 PIECE SMSET WHEMCh SET S0.&5 Plui 51 -K S4H 
LIFETIME GUARANTEE Neola*. Bdx 555 Ddwnay. CA 

FLAME CUTTING MACHINE PUNS - 

Mni-MBto Un4s can be Arltn $20 DO A Dn> d SImI, A 
flawinfVad Fpfd Aippr Mp|[^, A A Trtfn Yrivietoflftor 
Machine^ Uh YDUr Tprrh to CupJboglfl Shapes " Seel Plata 

Si dtp Arxtrtixi, TafnfAa&w. FgllShnp Plans Ipr toth fAzr.h nnx 
— Only 529 95 Mry-ay Bat.". CuasanlpD Rnrxl CnR-afeWO or 
u if VISA Masieitard Qr C 0.3 KAK E^iipmanr Db::‘ PM7 
211 5S. Ail^DeRk^R^.^ir^ton,^ |7M|iS21. 

332^ 



BUFFING A POLISHING 



REFIN&BH of. m=t«l^. F.nd T w*. Eh4q Cent 

ydurtdi, fluffing Mdldis. CdJilpg $1 00- k**lwwd 7?fl 
i-S'-JL-tiiliir 50x 52*M. BVwyft rerVlAy4vania 10312 



BlACKSMtTH SUPPLIES 



FORGES cas ™i — hammers — tonga — arwfi — anvil 
-rh tYac^mnn supi>*-ei Calatog. $2.00 (hHu-ndsti 
ivxl prdezj M^nniji fiLKkdin#n S*top. 71336 OawtonHxrg, 
Cinngnsfcn^zq MS*93l7, 



ENERGY SAVII 



SAVE TO i*. ttMir Cri Ypyr Contnl Aal DETAIL^ 
FREE 1 - Pifinre h-idLalriM. Box 24301, [pH'nvrtghgjn A* 
3SS5 



REDUCE HEATING BILLS TCrV CcnsuttaMs flspo n- 
$3 00 Go a ranine- V*n A*a. ElliattolJt. NJ 

Q72Q1 

HEAT PtJN*PS. Solar, a - Condtecrren, Fuitucmm Bur 
Whgi™is! SAwa 1 Fra* Poe *.*? 1 Rechinger HMfing, Depl 
103T, 2Q»Mbnroa. Oegvlw hAgtUgan 46 1 2# 

CUT TOUR ELECTRIC BILL Peak L,£Tvfler P.flns SlO nO 
Jarwaan Electric. 7KH I 237, FindNy. Qhb *50*0 

FREE. Energy! Crxwdveraitr SifTWraJ T?v*a 

Gctfen— £i«tndlY. &&s. Gaablvto Guru, nil- Caiabg $1 
Cdnkumerfronica ^awer 43?. AlBmogpitfa. NV 593-1 D 



REDUCE AIR COHDfnOMIHG COSTS up fa #0^ PUMP 
Mi^lhod Snrel $$ 25 Cai^. Chert. Muiwy Order Idr AflprMd 
Plans Cnuiyy RieieurL'i li-*i P.D Bir 516 SilStor Spring*. 
FkVtoa 32&&5-D516 



SAVE MONET, ENERGY RICOMMEhDSD BY F1RE- 
FIQHTERS. CJeajr your mm chynney trom Ssaitom pr fxia 
AsfrJSlatllC lens^C spring tier chimnwy brvSh !(■ rCrnnd -d 
squa™ Hum wmp^pEe wnn ?7 -h haiTdIg S-iwcir-y ri llur sif e S' 
pesmaitor or 'jrgerlhtoi fl' Send $39 &$ ^ K1 CO htoldbrta l&. 
G-5 M»rtciT^ LW. ©dx 1*74. et*nd Poeka. MD 58301 
Qedil* II 00 relundaNa M en*y Ban G jai antaa 

DESIGN dwft Si4*af-“AiA#Hd i»PW HftE tilHHncaBy 
lor urwr S1D0 year Gelfc-tod intormahor. $3 &mpal»d 
SystofTto. era 622 . Frpnpod iu fli 092 - 

COOL Ma^l houSfr from gnoyng. -cheap mvarwon. Para 
510 -DQ DM nese^tP, flex 2524 1 , MampfaV 7N 3fl'20 

ENERGY SAVING CLOTHES DAY£R — convsh asmC dry- 
er arid HWJ kfj- to 90% QpO racing epeft VTCPrpcyaimg Itot wat*r, 
WlfrorwoHl Ijunm. Plant ftii£c6dn V|fi*yC0.. Bcr 

D»vt 10 . Grpn^j. QM * 30?9 



SOLAR A ALTERNATE ENERGY 



AOUAHOL! Sdar 5«n! Manual $7 00 HaH, 9853 \vurtntm, 
ArtgcJa, NY 1400A 

SOLAR WATER HEATER ^ 2^" W>kl Anykr^tora 
Con^ele Report: 53.00 Hape tnlerpr ses. Boh iD3. Claude. 
TX 79C19 



WHOLESALE- Sdar Catutog Oer ihM Prpdud? tsi #? 
P^aiito^, Ca1*tog BdK W6. Lynchbvrg. Virqj™* SWi 

HYDROGCN FUEL! Qv*W+ V+JnWr 
extern P^nfl. Ply( intecn^ten tfl Sftlfe StOn*Jp wHU G«ntr- 
fltng Hydrogen Fre* COrtrtpMto S1Q-W RDA. BOH 

673. Corofd. MC 2S025 

COMPLETE 1 SO^VhEAT^ - ^^ 
CATALOG! 

EVERYTHING: Tgr Admi surtO Paoxvfr Spiv HnAIh^ . - ndud- 
ing Ka^nll a Suh-LAa' Gtaz- ng tE-d T*njf tin 5[^age &r=isma. 
pkjft- iWhcijlT I Li Tpnd ehurgy iu«ra Orde- all n^lehais If Am OTto 
*■ pen aoirxa B0 gagH. ' 9 s#c<k^v&. $3 ppd Vurt oi^ rMa'i 
filars. BOLAft COMPONENTS COliP., Dep?- M. Boh 
nh oSiOS 

0©SJGN yOtP Own infcrptnaiv* K?l*r Hitter hHWig ly$- 
lemv. Pylly illyjlralrto 40 rYi*nufll Ujibifinl l^g, 

Iftfclru^idfcs, jMuu and d^rabpn. 0% HJ-K? patfhgp pStd- 
HIDTOWN ENERGY DEVICES, *110 Rat Mfcta, MobAa, 
A abama 36609 



E.xTe up YOUR SwiuhinO SEASON in a nealeO kc* 

wiHi + FFtEL HEAT', ItreD^H^w™* x#v !Mndb4gh lhA # 

mumL Bettor yd^Krffdr gift Hiash $0.0$ fp-. FB©JE HEAT h P-D- 
BOX 123, 5YLVANIA. OHIO USU VISA-MASTERCARD. 

MONEY In ybur poekfl PRACTICAL Quids iPOHn- 

nai w YOiPft home FREE mle. Blue Vrata Ei4 «pna*a. P.O. 
ira M?*PM. Lwefiand, CO 30&3/ 

TRACK THE SUN - Newly OrEujncrj i£*dr llHAihg- CoW 
tor parabdic coHecmi a. phatoyaK&ca. Derailed plans. 54 35. 
Lane BdBf. 5CS flox 303, Mporvj, Ca SG4*4 

SAVE CASff S*j«r tor yair Pwme JX»I sr ?IOt ll* 

OMarareqcd Simtffe l"T3rutlHTT, Boqklei $3 M Wrihl. «P3 f 1. 
Boi 430, DuisJee. Dtegcn 97115 

METHANE PAOM MANURE: fev Inw inrermai^ write. 
AGROGAB Int 21 1& Moffl Etoi, Crww, towa 62136 



HOME HEATING, FUEL SAVERS 



FACTORY Direa Pneing NeUoralty Sew. Te*i- 

Nd a rat ApprrvwS Yroc-d & O^aJ Furr^i*, floilnrT L:Cnralum 
and Pncaa La^exjdti Induxlnea, 3:i4fi. Riga S. She. WrtWrssm 
54306 



LOG SPLUTEiR PLANS- Bu4d your cw^. Save Humreda, 
Supero SiS.OC V Franuen, PO Bo* JB3. Son 

Umonig, CA ftaSWMUM 



A FIREPLACE dh#a 50**n 1 w*nti pi lipm flto rponV 
Un*» OdlSide AV Tbr cdhlbuSTitn. Fdi iawir>;s. fiend ESJJrtto 
Haroto H Methods. Fit 1 . Box 206. Marne™*, fnnu a BMSi 



HOME CRAFTSMAN 



FREE Cetetos! .. .Veneer wood toy partt-piam. iuHtoer. 
bgek.i, tomauae plane, rane. up#tolB*w. Vctorwi haidwaw 

SmpH«d iiotf«»«Tg in^tTMtHpr^ ii^Wded Hyiryl Monger, 
Yt0 L 1123 BttTdSUJwrL LihaiMU*. KkmhjcKy 4C»4 

OVER 76 PATTERNS! EfijOv nuking wiKi^m 

grfii. toys nousOTito ecceYsones PLUS -Shoo 5ee?eta" 
$6 00 Aarena lP-?2L Bax 2S2. Effirwera. MA 01923 

FREE GUIDE tg BwaunEiH Wipe On Wwd !ift*lwig. Gerwc 
Fm-shK- Bdx 14W3P, M4wnA«a, W1 532t4 

PK-TURE Fqhto vouidinfl. unf mshed . V-anuieLL jre Dr eel 
fii.’TTJJML Pn?fif $200 Soulfi Foully, 101 CwnriWfWt. 
C-n^Hfin. GA »117 



CATALOG FULL- BITE FUR MTU RE PLANS - 1200 
RnFu rifted f«1 prd? F TTfldMHonii*. EpY AnwnciY 1 ever 
170! Furniture De6t^», i#2$ Srwfmffi, D«fl CP-62, 
Evanston. Illiftcni 60201. 



[ConliAu*d an n*iT w ] 




NOME. CRAFTSMAN 

hUK£ TOYS- Ptertr MflTd«cod WimI&, Pans Caflatog 
ii 00. Oflppy fw Toys, Mil* Ho#*. Si Clairsvili*. Ofuc 
*asab 



UWFIWSHED fntfym Irfcm* Ptouldihi] F&Wf 
H^MAunt. WOtfyie* WiH* J*r*. 1?0‘PF S*vwfTth Nrtflh. 
Hof*.*!. MN 55343 

L«tf OT Plm Si w'u.i &ip- 
™ncy Cto 1fttod&tAche*x Toyi B&i Sn. Leslie, *Aeh 
45251 

mHHEliTTC WHISKEY BARREL FURNTTURE Bulking 
fHins « Complete KHs. Send 13 00 tor Informal *w | Rriund- 
■atoJefc. Music City flauei fiBfoilufie. Dept C. P. 0 Bror 517. 
Madiwn, Tpiwi. 37n5 

WHfBMStfiS' a™™ Fn&. Art~iw "S^Tkh' 
Dm* Park man P.O E>:>i 29351. Della* Tqm 7S3MI 

UPHOLSTERY Ar>:l C*nin& Suppi^a CnittCy fcl ?5 rHn- 

iLTidflDa.l J iCA i Uprcfeiiwv and Caning 5uj.G"*i Otpi 

fM7. 05#ag& ILL fflM+3 

1*4 «.» Fqr 4 5*na 3-4* 

U^imilwa, DopT ?, P Q Byi 4Qx#2l, Qaitu Thkh 3^2*40 

YOU CAN BUILD FutfliFd'fr. Toyn Atcetiona* and SVjp 
Ccrtfprnartf, Flue F ted PtenB ^rtfl lUudrated Cartatog 700 'isms 
Send ll CO lor Oe-iD.* Maw Sa**5. Bon 2tf3iP** 

AriW 0*204 



OVER >S0 Tryc*s, C#f*. Oifta, 4 Wood Wtyieis 

Aanta 45W Utwttni's, 1PM-5?| J^O Ftortw, Ht*rtyv&i. 
H. ftMWfi 



FIREPLACE MANTELPIECE PLANS and KIT*. CATA- 

LOO— Tsfcdrtittial - Victor i an— Eedy An* ri^rv Modem -7* 
Choose From M Cnginal in W o«S Send S3 30 To: C*B*e 
Mam e**we Co.. Chpi. PMB27. p Q &&■ S29&5. San jom 
C el 95*52 

CLAMPM SYSTEM PLANS (4.00 - Ekranli Centre 
tef wQfhsnnpi ne«?s. S4SE for Dfieu& wcwd Mel Service* 
33*4 SOgNOcrt Pwr*. H *lKH 



sc RAPS flOOlt E. URB rtidBfc wrooiSscrajs for fon prow, 
rdfeiA. ralrut^kmn. 4 pJpnx (4 0C Tkn Sykns P D fju>: 
7407H7, MMte#. FX 77274 



FINELY DETAILED TOY BARN. Plana IS 50 Brilev 
Mehft, El Pa*& llbnor* 6*730 

BUUlydJr ^VYOOQLATNE Detailed pUfflB H9S HI *tQ, 
FID *4. Bo* 63A. Eiiiaiwthtoftn PA 17D22 

WALNUT Lumber flcCsne I giada. Squt-es Oumlu* 
WBnka.Venwr. lo#e.— M^soun WaSnul-Co., Desx M. Slalton 
A, Bca 60. Si J&wp>, MO 6*103 

WDOOWOCthEAft LhvMA&BPAODUCTvOMmvliwIam 

Incrfrw* ywr&j^Xit uwr 10 tirr t e> CXf Gy*l4^n rf ypry ineji 
pensivu Prnyar sr- 5 ynar? nl ...ui ^nu ran new pfqdvce 
in ynlunnr and ijgmpfriE unyDno No njpensivp rpjcTiir>*tg 

huff JiH wTuI you now haul Send J1 .00 cjvh gf ilamfs Ibr 
OOintOer^ dotaila JanrVigd F^dduda, PMsOQ, Ehj.i list 
HendefSCrtfile. TN 37075 



PICNIC TABLE — STRONG, LONG LASTING. BUILD 
QUICKLY, EASILY. PLANS —12.50 DEF tnierpiMS P.O 
Baf 2WS l . Ritfimofxf Yirgiraa J3Ki 

10 WOMEN Toy FMn a Wrtn Over im F^ana Cadakjg 
t4S0 FlaSwp Tra-ns. Trgliey^, Cranef.. TmcKs Awerege ?" 
Lpnfl CMa^fl fl-tfo EdMk eOiAOlX, Harare Part., Ilrngi* 
001 KJ 



UNIOLiE CIRCUS TRAIN B Wfl5d^i Can, 5 AniffdJ Tem 
(Mtea. 17.50. Heavy dul^ OUMP TRUCK p^lb $2.50 CAB 
ra* Tractct wffii 3 TraMri 15.50. Large Plans wrti 
Initutson^ Traiw N' ks 6i2 Cw*l Drtwe Encirfctai. 

C*M.«024 



WIORLhCiti P1ANS Fia*. Mvi m 

Rfi^tdai, Air^iane, Windmill, HglfocfolEN |P1*rqj hawa t»m 
let Wp«.JSE»h BO«USIBgy4. Gei5lhFr**lPoalseid>. 
Send Chea. Mcvie^dr Jw ISLAND WAY LTD., Datrt W 2 
P.O. Ben CflOi, Broetoyn, Nw tort H2M 

PH'S GREAT, NEW MASTER HOME CARE GUIDE Th* 
afo*i artf ^ei*Ti in. ih* Pgjxiia- Mechwici Metier &u*d* 
Seriat Lwyt DM! all yw rwO a? knqw ebout hdmw rcsoiin. Irgm 
|jj*empn.' waforpf4oFrrg Id rpCil r^dai r 54 JiminnlDd wfM- 
d*anabe«i wi 1Z stand-up^ fr*ng-up Enarai 150c+ertiano 
Juwabons Propeirfy u**d i* cjvi taw* Iheu&snds c* deHart 
i4 05 + S0*tooc*v pnsteg^endhendlingL PM MflSiFM- Hqm* 
Car* ClM*e Cfopa. PMC7 Bom 1014. Rfldig Crty SKJ . Naw 
YCrt, N.Y 1Q101 



CONSTRUCTION FLANS. 
BLUEPRINTS 



□OLD Dte-J^g Ellueprinla |fe5 00. Bkw P*»a. 120 
CtiureWifo. Nonh Sa^. Owgiyi- 97303 



HOME BUILDINO A REMODELING 



LEARN la WfTALL, MOVE tow TELEPHONES fMpenty. 
legally. EX-BELL TELEPMQN(WAN TELLE ALL- Bdcufol 

L*12fog5£ 9S- CWtpIrteJrslBHaaiWi Krt $13 95.ricluCnS OCm 

ItrL tataifig EC wmc ur»w4rtaJ Gcnnecidi TW^xv^e- 
Eme^aas. P.O Bok 1 1B2-PM. BeJbvfle. lirnM 62H3 



CHEAP HodWB You Can fluid W.lf Logi— F ■ ewtod — 

Bailed Hay— BaoOs -A Frafliea and CerwibonBl AS» TO 

CMp^'yTf^tii end Shodti^s- S3 00 EecTiorls 75ror|3o1h 
ftoo^-i. Rpjih i. Boy iTC#. Wffy^e. Owe '.TO&S 



PLASTICS 

CasTGLITE Lnyjka PiastdA Cryiiu 1 clear, uulixt Far easc- 
mg. vfnbeddirg. ^frat*ig ibvr^liBBing: in irtdual^p- laiuirt":; 
r*i, crftH wort Pepr,Tdgqe yD^r d*3*g^* n rfh our rul^? 
m&len^j&. Prgffifi tf & lllu^lrftled Cd^fog Si 0& CASTOLlTE, 
D4ft D2H PM B£n 391. Wm? dsbcu. IL EOC^fl 



AIR CONDITIONING 



HOW TO B0IU0 W-A-flOOH COWDITKWtB. PM 5 
S'iiJik will sfthm ybu haw A p^loLdpy c/ iht tdicle tx aval 
jidlA for SI DO aa:vJ Gr^Mr Id- Pd^la/ Meghanfol Oipl 
FVC7 EkM 1014 Radio SldKin, Me* Y«h VY 10-101 



DOlTTOUftSLLF 

PVC PIPE FURNITURE MTS Mamt^ntrcD Fro* Coninm. 
iparbyOuldddr F u rn4Lfe ihal Wflu Hull Fitds nr CTp^ CfoHO 
Tourer Calaiag St DO- ^efonoetile FV&e Ddsi^ 1 po Bo» 
MU 

WATERBEDEI P^n Vfo toaiaxt CErtaooirf STM 
WetDrtbds. 1 3 1-&A Z Slrwl Vancwvw Wasning*^ 

ELECTRIC Flying NrHid k.IIo- Build Ymirtall' Inaxovn. 
lave, E iiiiy GMaJieDe 'Ualantft Platt £3W. Ya/dtghl 
C&fl^er&iOba Inc. 0377 &rch. N^wtu^gh. foc^dna 47630 
DISC Du NT APPLIANCE PARTS. Crrser Caitiog ii.Ul 

3360 5 C Divi sion- ft jrlHt'id. Gfegpn 37202 

GRiNOER PLANS S2.oe> Compel Iras^ 

rn^ny usee. AAsy r?wap. 3ASE. Zich. S3&7 Meseflge. 

Crforidn Spnng? CO W9l^ 

WATERREOB. F an and n^iRriMr ill for n:nn- s-ja rr.iTrfi 
and pedmiai Mii-nrirjs and athamKry [tick Mt. Band S5.0B La: 
AAA D>Mribuu>g. 3E4 Q W vfA H7Lh Si. Cfovekiftd. Or^j 
441H 



SOLVE PVC PLUMBING PROBLEMS Nb Erlm cr Spv- 
■_>aJ Equ-^nyinl Nevdbd EtiAy Td yndtfefa^ld lllutiiaiad 
ipalriyclKSdi 13 00 4/fo Self AddretfrKl Einefotw PVt-, 6 ok 
ee. Fori Plirw. Ffofdft 334M 

TOUCH Ldvo tv Lot*. $200 Ez*« Bda 37E \Aj, 
longueidl Canada J4H 322 

SAVE 4Wf». nysndy Uat ydia leispno^t u an -nienjun 

P'fun S5M do E«#rry^ 60n 453* iVMlwraJ, NJ 
0?675 

ELECTROPLAThCL Cenpteta wn^wri lentfex^. All 
wlals Esdroplale mwii^c ncnnwia^ic ifoir^ 59 BS Ocl&lla 
liw Trg(w: Sok 95-P3. F?im Bay. Fforida J2S05 

t4M Csfoitfga L-*IM iJNJ Drecrfcod SOudrt for Cwnr 
itung unagir^die S4 00 toB^edog. Bos B7&-F fain*}?. CA 
***30 

"shall EMOHE Pant CeiAdg Am Twubi* Shnwig 
Guds S3 .30 E KiMl. Bdr 547. PM702 TWrt Wl 

53101 

SAVE £ri pa^ls Idr Liwr'irtitiwmn. Mm^HEia Karli Qiain- 
tawi. Small Engmot THOUSANDS Of PARTS. Send $3 00 
For ceiakx; Sov-Ofi-Perla. P.O Boj Z31, S&iierv ilia. Wait 

02143 

BUILD- and UPHOLSTER yduiOwtl SOFA. Free Bntfhuto 
Ke*flr F^nilui# p 0 Bo. 3055. Lacey. WA 96503 
CHAIN LINK FENCING InsUil, l Ve L ^^ In^rructon Bof-. 
lei Send UJQO TD fVemid i^totabon. pO Bon i*05SA, 
Cmcjad. R 60014 

HOW TO KILL ROACHES FASt^TI PtQH&twm resJfc 
guaranteed Details l-e*. F^Mcortroi. 594fl Victoria. 
PM- T. Si. Lau«s MO 63i'0 

“REVERSE Y^B~BfllLL “motors CONVERT ybur 
f*eap dn- into an ■ enpename laversib^ din Oornpleie 
p^anaS2.50 Fhi hcmm innowaliena P.O Be* i?5, Donna. 

!2I!i n ____ _ 

AJLCOhOli t'm PROOF I Mate L heap Fuel Booze Wnh 
S*np1e SbH F ? !ans ffe»opeB*fo for mart kw Fie* 1 D«orl-PM Bo* 
KjjH B. ICfiflmen. A2 M412 

lHWUND^*mndig Pfool Kfla Frobi il W5.D0 PorOom- 
pln-R Kit. Fuat Brpchu** A Pr^^i O^nett, *601 Bustkflfhi! 
Nonh Libia Ftocii. Artantix 721 IS 

FLAT ROOF RftPAi^t, wv*iriwiernj*. Pngiwwi^JAwg- 
rxlB manual m h^w-Ca T5 00. J Civ nl l2$0 Syion, Hfiwal. 
MtCh *06*3 

■'GET BULL COLLECTORS OFF Y0UR BACK FASH 1 ' - 
Hoktonflo >401 SS5 - New manual leia you vtop loIIk^lvt. her- 
rasamen? iod GUARANTEED! Ry yo^rt HiSFi ib.OD to. 
DundRi el. 3662 Kb tell#. *Z1B. L&s AlamilM. CA B0720 
SAVES1D0 GO vnS! yearly 1 I Tuu'ait - Wbhar, Oy- 
er OMiwasTHW Repair Qyiflas f ree Oetaila Repav, 

*56 rt^e^l CifTvnr} Rn^l AJCfldia CaiV^mg Stow 

DO rr vaifRBELF ptluie guide Idr fining a drtfpi-g PauitfL 
52 00 lo Repair. PO. Bon *097. Deaften, Miihi^n 4B12S 
DQOfl HANGING." DQ IT RIGHT* Fgliy 
Itf! Sand fl 95. L&S fd Bus »4fl, Bunion. Fid 33511 

BLUING GLASS. I SCfflEFN DWfl BOO*- Rc?Mir5. 5*^ 
vice, Pen* MM &MMU 93JI Bp^mgr* BhVe! Cni*w 
Perk. MO 20704 



WOODWORKERS 25 Full tea Plana, 2 -* Jm SSOO 
Ehtod, Et'j. 141, Weatland. Mich 401^5 

BAjQ-PfT TEXAS STYLE PWhflCMBwHtll P-O- BPS 
M31 Cannui. Ttui 77301 

AUTO BODY RUST RCPAIft BOOK. «OS 5UMM. 

BaB.nnw Bhrt CollflflH Park. W 20704 

^HEW! HEPAJH TV"B. AtiySne-'Sin' . E&H. WrflB 
ReoeeitTi. Boa 517Y. Brea. CA 92621 



REPRODUCTION MOLDS 



RUBBER. fepi^Uu Maids inr Ornamnnlxl Carvi .Cp (B -d- 
&atoa Pln/iEera Etc.). Ov#r 9CD Id Ch 0«a Ftorfl. FfM . r ifoT- 
dWHn 5ASE, Ptrcrem UM, Eft Rapda. NK^gen 49CTO 



ARTS A CRAFTS 



PLASTEBCRUT, CANDLECRAFT. RUBBER MOLCMM) 

foi Fyn PiedC Mbkr f igwrinee Sfort. CfortpAlIV Krt*l G^dg 
SI M iRftfcrtdl Uty My ConfoArty. B*i 6SPM. P*™, 
lll^j MW1 1917 

DftlFTWOOO, Many ubh. Si Htenx»| for 
Siifl it,K^,tn\ AAK U*™n , fcfc. 1 1QM, Yh^^ pR ?7*3fl 

L6ATHEHCRAFT CaJa&og, toola, Leader. Dyes. Urws- 
ings Sedtfo &'a:-npe. Budcfo« muen ?tkfi Send S2M 
lurdalpa wflh prdp«| fo ■ MeqPhprsgn Befo* , PO. Sate &H4?. 
San Fivrlnxta Cn>r 9^109 

'“GSTTING Sladed « Signed Glass H 00 Whlterngfe. 
Boh 20&5T Hanover Vui^t 02330- 

'jf AUTO" GLASS Cil^jurP. Supcn**. SS 

Books. TcjOI*, GW® SnyfoKrxIts. 1 T 1 Mm Nyan, N Y. 
10MO 

CRAFT Jwfrry Sicolies iWhowta^e -CYlatog 2St! 
RojhuHh. 1Q7-1K3B Ccw. Arlington , MA 02 1 74 
NEW LEATHER rompetny n*n oraA bukhI^ Send Si 00 
ijftnfondBCIe with lr*1 erdwl 'or iwwl o*lB*og to The Leafier 
Factory, Pepi PM. 704. P O fei 2*35, C^nw^. TN 
37409 



SNAPS ft.-’d H&foeaw for Leafoencfah Free Cetafop 
Gamptfi* Cfo^ &na 3S?CiP. D-iAii-. Ttw« 75235 
ST AMD CLASS Supprea Compete vne, reaEonati’y 
pn^ed CalAiog £l 50 ^PefonCAbiffl Sjnsnme Glssswrka 
795 Milforsp&ff Ckl?X. CT Amh«Vl. NY l4£3fl 



CARTOONING, COMMERCIAL ARTS 
A SION PAINTING 



MODERN Cartooning laughr Ijy mall Whte for bee wo- 
Lhure. Cartoonefame— Sow 203-3G. b^anlord. Conn. 06405. 

S-IGN Penning - Easy nieinud FrB&ctriaK^u& KaulVranr* 
C 4 ntod rt Y. Cer^^wr^ Mtboipi 65023 

CARTGOM r«r vto Vanxy^" Frmp fughl^H CeW% 
Suk 405 S 4 A Deb OiL V^Mgar 40240 
35 LESSON Mdoofung ofxiru- Carteomatra VRQt^me. 
bum S4 » rtafl: nap. Bok 3036-7, Limtffci. Ne&ei*w 9W03- 

0W_ 

SjGk fainting — Complete Una «rf irvstrwi^i floods 
FREE Broctyie Croat™* Arte. KiO N Bread^ey Si Lour*. 
MO® 103 



MODELS -CAR S, SHIPS, TRAINS, 
PLANES ITC, 



WOODEN Ship Moddx k Calafog- - Cxp« 

Cud MHU Bn-pyiird, p.O. sok 420 Weaf vemKufr Meaa 
02073 

MODEL AIRPLANES — Hu$9 Catalog 32 00 Sig 
MaMaclurvig Co., snc., Morteiuma. IA Soi?i 
RADIO CONTROL - Air^ehK, BtoH, HeiitoplHj, Syi- 
roras. 5upcJiea Big Ottoouni Ca1afog-S4 OG LReLmdobiei. 
Moda^ra S^wY. 71&S Tftjnfpornery. AL 3fil07 
FIRING CIVIL WAR Mrtrtl DAHMDH PUfertt CEB^~W 
Oreen — PM- 72. Bof B92, EhaJimer, Fla. 32579 
BLRI^r 1 1 litt^ rapn^rtiritod W 3 C^lekxrStDO PWh- 
POfpntWS. 5*1 J4W-F. U Mftfl, CAnH 92041 



TOTS, GAMES, PUZZLES^ 
NOVELTIES 



SELL Games!!' EsteiUm! -commisMns- Cine Game*, flo* 
34M, TaK™ WA &B»7-.J443, 

WATEA BALLOON SLHU-SnOT. Throws 30Dl1 I5TO ^ 
jueo pwpoe, Sing Sto to , Dep( SSPM. 7^7 Weir*** 
Dr . Kwd, rVvd 44440 

SURUUMi, SECRET ni^riifir in Ph* *x?sm Aj-Sra^ 
MhaltomOr. Bta*A-'aPm*rj|ed BlteA BdH AMAZE EVEFtT- 
OHE. 05.95. Se-KJ OuBrur Hd Bructu-c. BED, 4H1 DiWi 
Acrot Coun. Ma-iirie. LouiaiAna 7 DOTS. 



MAGIC TRICKS, JOKES, 
VEHTHIUQUfSM 

PROFESSIONAL M^to! P*ufl* Otetog, Mf 1,000 Mdd 
a.-d bdofc-i. E2.5C Hjnk Lee'a Magic Factory, topi fm7, 24 
Lncdin StreeL Bbstoh. Maatschueaiii can i 



|C*n£lnu*d on Mdil 



JULY 1902 151 




MAGIC TRICKS, JOKES. 
VCNTBILIOLMSM 

ijCprrting ed Iron 

2 HtADED A 2 Tailed Gnn. Soto Gums Idt S*.M p 
Sfop ngyi ISSM^IhiyHO EfltF P^ine. MH M 344 
FACET llft^rMed VpMrflgqgsto.PLSip*|Ty Cedtog Mahar, 
flOa 430 PW Lrttiaidn CtibfM* SOI 60 
""fHEEI WOrtob LtaSk-cj NMfly CaLarjg 1600 J^ta,' 
Tncks, Seera. Sports, HoWi+w jyinBon-Smrm, C-1D, Ifl. 

Mrrh +$043 

■ PROFESSIONAL «l A Gic i»“i ciwog ifrffl Smttay 

Sp^gqi. NgSu&tf fefes M^£ Chart wftn, 

US a VbySj Nevada 09! 04 



HOBBIES AND COLLECTIONS 



NAB *r* sgi^yiiri FREE ^js^aiwl e4tfltoc Oette. Etoa 
3-324 PS K-™*pig. Hawaii 9 Me? 0 
COLLECT Uhtary Mpau mi We V*™, Boa UT PM. 
Baldwin. New Yerfi n^10 

"OLD Vifib S>[jVr Chrtfi Fifluiw* rtrilH-lor 

Fr*e In tom a tor end Spec A 1 Otferiiwj CaAliftjgi-PH. P O Bob 

34ttf, L-D^g*WXJ. f tortfe 32750 



DECALS, EMBLEMS, PATCHES 

PATCHES. DeceH. Cmsm . vn Mad*. Fr*# Caiawg - 

ErrfcAflins, flox JS Tfljipara. Np-*- Yqfle 



ANTIQUES. RELICS. INDIAN GOODS 
AND CURIOS 



FREE Litf to SflriM CcFiectoTB. 30-.W0 Indian ArfitajcJa. 
P$a Smptt Amp?* Simp Ueflflwij* Cattto Trading. Ban 
BGft. Mgrfra«J3^g AR 719SS 



STAMP COLLECT I HQ 

50 YEARS Od irtiMr *i1*renl Unlrt 54am, Mr Mty 
yew* (AJ— 3SC 4iPi epptftwtiB Je*or. Bff« Cl I P. Now 

H«hgto. Nee Ywif 

US- ft DlEfevert mlJit Includ mg Sggv*fil^ 5 h**f H fl£|. 

Fee* Ita. Brwfei, to B, Siwhryti, wry n3H 

FHEEI Bg 6ar^*Jrt CJfetog - N*w EiMJprt hying dtoUHFtoE 
oi bargaina irtludir^ US. IB N.A. starrea. poen.i^e albi/ns 
asrcssoi iei a*d suppes Also line stomps Norn our appeal 
settee Si*r only *hal yaj 4iee Return balance prcrfnpyy, 
Thafth ^KI JamesU^wrt Sdn^ Cfl-. D+pf E72PW 
Jamestown, NY 14701 

SEND CflJy 25$ lor me* ceAeetiMi or U.S. Sfempt if^fedi-rg 
tSCW i&Strf and scarce nrtnl Sfle* SeuwMir Sheaf. Atirsci v* 
one* ^1& qI D*he^ beaullfei srfATfw and coafectors supines 
■ACfedWJ &*yitc 5t*.-np*. SS-l. Carncftn, N0A Yort l ill & 
IIA COHHEM^TWi^W JACWB MWiaOWi iftri 
™ OtYMne OAI4E3. 2 IbV kwh gn 'ovsHy c^haM 
anvAiOpH 11.50 K.U. WALSh, Bov 3MW Tuckah:^. Hi 

107D? 

FflEE Gift Wrffi OuAMy ApprwoJa- C'ljpn-ijma, B$k 
OH lMdij^p. Mfcmp-M 4KK3 

GREAT Gin fro* wrm 1 st unripd Slates 

and wfcrt' nil lit Igr Pidndling Tb^ 

Sl£iTip BOuHQja, EO-i. S6M ^nwlrt^ IL fOO90 
WCWl 50 A3 Krweffl [^r™vp. - me 1 aSif gglsaion gi 
OPfluw^ Genna^Camm5«TMxalw».&&V^rtve5. Aimaia, 4^h 
Yiajffs Frr*E BqCrtlaigg. Also Fioe tf!iET(js.liQni atFipprcwsi 
fanri£*. Ek.y whil yog l*& RiHMmaalHnc»pftirnpHy Sand 10* 
PoPbv- T^anh You. Ja™sio#rt Siamp Co., Etepi A73PW. 
Jamafllgim. NT 1*701 

INVEST Rar* Sl^mpg Send Fo* Fi» flocwlet Jo«ph 

KanJwri. IrK., D^pt. I7&-PM Qriy4, N Y. life? 

FREE Whedesn I* S^igiw arxr Piste &tod. Pro& Llbb Siie 
4r Find* fiKioh* S l 00- AMP6C0. &?* ?«0&6P. St. U?giH. S« 
631 se 

ABSOLUTELY FREE- M differ HU frfe* ti^.as C-DH- 
UElfORATIViS- ApgrovHlL GoOmlvnps. Box 630, Saco, 
ME 04072 

‘&REATHtAK»iG Baautifei ss Dilfe-ienl miw Moosto t»=- 
idrjii ccrrvn*nmr s*tvgs d™t Si SO whri rnmi Kxrpiala &el 
acpnrwa^ P^ntTfl. >52P. Sdnev. Oo dSSsS 
PENNY r Ai»fgueii- Fiaewdketa cslabgue! Kloaref.'Wit* 
52tw 5E s«n Di H9 f> C#W &210S 
U»FTf D NAT(OH9 5 SonvIHa Muh 5*ib 2&t , Ac^r*vajr 
Corona ROB 1W*U. Uhg Pi^pd. Floral. S3flS2 
SO CmFFF.R£hT Old J.S Mhkwn 1&BI ^d 1955 - $1.B0 
Ed Hl.il in, 430 Sv'inpiwd Mflnshei^ Ofi^ 449107 
OLD IJ.S SlampG on ^ppro^al C?iesrar. Bok 150&&C 
Ptiiladnlp^d. PA 1 St 1 1 

^f&flLD WJe Slidipa ^curriwa m cnokir m «Kwg«J 2g 
und bp TRUST STAMP COMPANY PO Bflr t(H-P 

Jwnia uV ti435 

FREE Surpi^e caflecnari ftfiN w«a GmAJ '7eU 

tAiign, San Ftwi&?qq. ff*l?3 
FREE "^cTu^tt.d - STacw Siwnt'i ■ A«irw 
4l» S^enHJS PM, I4?f. bimgw. CA 90706 

lflG Different U S 254. App'i^aJf. Bradley, Bitt 42SP 

Mk»wl VA2ait3 

BARGAIN COG Worta^md# gurvi 254. QuB-itTAfjprsvah 
R. P^Har, ^:j.: 145, Weal, BiMk'ia.-d. WA 0iS£5 



152 POPULAR MECHANICS 



2.0M.OCW Slarnpa— ■ 50 Ccufltitea —2c Eerfi. Befun. B« 
4149. Desstiom 4J&I26 

^UJWwidf )« HEAtXTTVL HUNT PtCTORbALfl. All Dri- 
fer&j’t Orny s CflPrtB W& AtrraciiY* Wd'kVide Appt&WilS 
VAN ST AH, tfepi PM-TflJ, PO, 6w 1 »3?i. CtiKM^. Rlnois 

scan 

WORLDWIDE . 1 QC ^ife5vrr BeagHu, 15 c . Apprc^as J.D 
M^rm^ P Q to 22?3, Menngr. Ctf jfentia i4Sfe3 ^ 
BLcSSIA— M Drtfere^fl irwIudYig Many '“CAHes . Just 10e 
A^jp njvjrt Tarheel Phferelas. Suer Cny. North Carina 
2W4 

"HWCnTfiD ERPOR" - DinwenS UnHed Slerea, 50 c 
Mitn ippr^^ig Liiray. P.Q Box 70&6, -aiNer Spnng. MO 

FREE ifiCREtHflLE STAHP DFFEHl GIANT WGflLD- 
WIK OOLLECnoW; iI4 cftf^rTi [janurfw postage stonpe 
inefediOQ Mfcl^tlii Ijrgfr cJle^l snimB^. sending- Bdryr1-« 
lpif^DKpbrilioti ifid rnychitcr*, efcrNftirely FREE when ymj 
request eBfihn^ Stamp! on Aapn^Mi Matum i tor u^unn. 
tJQn si hone Huy any or rx/te, LinCK Z*tVKX ihyliiTtft SEND 
TOOAVr Mikah PMS, ftiwMia, CA 9Z&70 00D9 
50 TOPICAUS 254 w^*h Ta^aast iig kiw Jipp^el^ 

S1W#1 J(ent. Bdi 2356V. Balrf^hanv WA 98327 
CANADA. 50 differeru 25c. A|7prdvu Qrpsjxy, i -C, 
Sam ft Oniaw Canada NTT 7 HE 
"■WHOLESALE" U S — FCrfl^n PncAigS enS^tfllgg Fpw 
E rWYto^g &JjranLcTh? Sct'h'wder, Our 124G, Grand R^tdj 

MKh^nJISWI 

U .5. t CorN’hemerhfTM- pimt B Mku Si ,C0 p a\z 

Sard on Davison. ComoooKV K*w H-Arhdah«r 0333ft 

FREE New Dsn*!* S*ft, Rn^wfl Atfpnjua^ Afpeugh, 

226, HflhO fkSge, NJ Qft82ft 

PENNY AdptowbIs i 3 - 3 e. CA Siamps 1790Z var htoe 

Pnve, Jrt CA ajpj^ 

Free ioo Cmada with reqjesi or Woid W.d» A ppmah 
Bwf. PO So* Ep 607 San Valeo, Ca^l &+4D2 
200 I'dtftnl Rdlfieriia, Phja 'Bc^-nnfKa Arcrnvn. ^ S' t^l 

l~iiw ftrt* 1 FlArtvrwiAi Dein JlliVi 



500 Dilferp^s War '^vi-dt Srtmpe Sf-O0 Wiln Approvals 
R.G sa-vb 0OA *065 ji-naiu, N y 11*3 1 

H LATIN AUEFHCA ■£*- ApprweH &™rt SlWTV 
COT^anv PO Bun. 1449. CroCfnflC 7S435 



COIHD, TOKEWB, CURRENCY 

FlREE 40 y»4J o4 Gemvn « JApaneea bafthfldte 
A^pr-CvAJn. Bern 1427PM Eoffemgr CA 90706 

WORLD Cl^S - 5 dlflemiE I^gncr^ - nr*y Sf.00 
Cc**cton5 PO 6o» 29000. Depl 158, Ste« ArtldM, TX 

mm 

FANTASTIC Cq" Bi^* 1 Csleiog Si 6? 

BerftKi i 1108 Jrfididp 3i Hijp Ffeini, NC 2?262 



BINOCULARS, TELESCOPES, 
MICROSCOPES, MAQHIFIEHS 

SPACE-AGE TELESCOPE PLAN H b ■ 3 1 4 w mra4v 
type. Portahle, weighs 50 Ee felly msarntied with tripod 
Ma^e H yourtan. Fhewrapy d ne entofet ire ayaJehe fei 
S3 75 Send oife' to Popular Mecni^a Ctoff PMC7, Etai 
i 0 i 4 . FUdtg 04 y BHHKun. nw Tout, ffv icmoi 



CAMERAS A EQUIPMENT 

BARGAIN flOOX: 5efd J5C C^dn«( cn S&O0 WSar. 
CENTRAL CAMERA CD. DEFT 43372. 230 Sd Wnb^l 
Air* ClMOiBO. IL. 60604 PHOTQGHAPHIC 
HEADQUARTERS SJNCE 1599. (312) 427-5SH 



PHOTOS E PHOTO SUPPLIES 



KODAK Pm Pneair Cot^utu For *00 Ream - Any ^ > Jw*i 
S150O irqu I ; es W'B COirtec'.^lyif a Indiarhiil-Rd 'inw 
F+rtwId. CT DMtft 



BOOK BINDING 



REBIND YOUR DAMAGEO 900«S. Wild a few 
VjcIii arid J hUnHFTnnd* book pr^i (pfian InclJdBdJ you'll J» 
able to hand« vryvm^ horn f Ignn Jiiryjfl In i pgrnpfelfl rphird- 
in Fhdidcooy oi art^.i-d eh 4 etfwnd m PM evrtsebfe d c*' 
Si. 75. s*nd onfefa 1g Pppyla Mechanics Dept. PMC7, BdP 
1Q14 RidtoCrty Sfe. rfewYprx, N.v ioiqp 



BOOKS B PU BLIP ATIQHS 

SPARE Time Phof4a Make wearing The Wani Adi 

Firpfid n Secret Orflrty Fapei6a£h Guaren^nd 
Free Cfe^ - Bg i^ja4g4. S&rfne, wa 5B133 

HE THANKFUL FDfl YOUR TROUBLES BoeWH 5VW 
posipari UptiegrCT Press, 2564 CmrnMHn. ieu tjvd* KV 
40266 



“SUftWYAUSTS CYJlx>g FlgsA Si .TO. Kflfl Hafe 
12D?| McDonakJ, OH 44437 C3S5 

GL#T-04-Prini 3M^ rquK. &evid Wanla HtpcMgea, 51 
Maple Ahig . Wlf*iCh H Y 10B90 

PUBLISHER'S OVERSTOCKS, BARGAIN 600X9 2. COG 
Trtle^ all SiJ^eet* 1 F?*« CeitUAg HurJton h, 
Clapdoard. Danbury, CT 



FHEiBftjfe Ffe^Vi ElfiTiComng , Baton Qfinrt. Mwfcto 
MlsiiNl 3ftpl £3 4B1 Thurston RrtM, RMhosSw N.Y. 

14619. 

E.XCITIHG rferacna-'y Mfl-YTVtdvetoMt' MdlLz 1 Ffeycho 
Cylwneoci 14 00 poetpad Sand Id Cortu HMusicft-i, 
SJ3 Ferry R; SYtom Ore^gn a?30l 

400 &f LF IMPPOYtMUNT ffOOxSl f.-ie C»lak?si" to 
Lpftg SlitoOiKl to: Gdidon pgt*C4ftjni. i09®. 

5o. Lake Tatra, CelrT 95706 
KIT CAR EhCYCLO^EBST: fljhorftoriprf eon™, fc^ctr 
nale reporting IS.ftS Yeady. KCE. 5 1 6 5E 251 h, Topeka. 
KvmHUfi 

450 ENUGNTEMHO PUBLICATIONS Ut* 11 .GO. frrtpft. 

Bg. 44!3M. HgEywgod. FL M03 

HOW Ig Pn>ape» in RweWton Oi 1 OeprwinjT- Tcriee W^h 
Hufflfe? CefflpUlvrmtoHts.' 1 Prectuf Qna*. lufty n Jpfdmoi Sat- 
Ii.'acito" Guia.'-tBtd £4.50 PdBtowjd.. C^ek dr M.O. (N Y 
Slate add Seti ?km): Qu^cey Troupe's WutUirw P 0. Dm 
i£? RutTelg. NY 14005 



PLAYS, SONGS, MANUSCRIPTS 

WANT Your beau publ^hed? Leern now w« piXd^i, jsdvar- 
i-5€ prcmc^ diElrbute All bu&ftc-j Free bcxABt PM. 
Vtfit&ge, 515 W 341 h ShwL Tie* >flti Cfty, I GOO! 



MUSIC INSTRUCTIONS ft 
INSTRUMENTS ______ 

PQEUS Sei Tg Musv. Nffahyi-a Music Froducbona. Bcm 
4WQ1-FM TennroHW 37JQ4 

YIDUN, LiuiIjsi Ban|b. M*r4gln M^hing M.gleriBU ftHW 
£Hiei, B«*3, Partfi TurW^ Kn*. Gllefeg Si GO Intormrion^ 
Lulhiera SupcXy, 0U? 15444. TlEu, Oft 7H1 12 

MUSICAL SAW9 - S^ice 1921. DHUJ14 "Sewtog Nmn . 
Musaehl WcflEA^J. i30^M Delever, Wisconain S3'-iS 

PIANOS, PLATERS, PUHP DflGAliil’ Ru^ui'a ar^-e^r 
Caielogor "How-To booita. $2.00 f^tlLndAble) VeelaiPrKa, 
VwiHi IV Yorh 19650. 

3UPER SAYNtG3 Guitar Stonge. Acc^sones, fKikta 
PedaLi. M>cro0hpnm, Mt Frnfl MualC. 

bqi EM4, Horgeraay *t.u ^qfa&O 

^FREl CWi&g! KJtn aito ConpIpliiO. HaJi^idrCB. Ham« 
TtahJd and Ai^eiadlVBh dulcimgnt, giadare, b4rfC4. TiflnrVjne 
Hi^hea ffeM^rnera. 4419 Yfeu CoIT+ji PM, Deft¥*r, Ccsi&. 
5020* 

ACCQRfflON Tgp Brands CdnXwou,. Buy (Vw Tremeri- 
oc^js Discounfi T r»dpt eccmpftfd. Free brorfiuw PM. 
Aocor*on-0-H*toa, 16 W ^ !*H Svm Ntw Yorh. NY 
IMIS __ 

PLAY MUSIC BETTER VYeug^ undorSIAidihg Chgtoa u 
used to pteale ' Musical Ideu - FREE INFORMATIOK - 
Mgpic Leaning SfHemfi P^rBhing (7PU|. Rj&t Sdi 142, 
Oven, NY 147ft) 

INTERNATIONAL Citstog vifeaM to jnafcws. r^paiPfl/scf 
stnngfid ilWtftWH ImpprlpJ wp«Ja. parts. 3CCe«oneE. 
Nla. Fihe Gfcmi#n-r*W* wollr^i, yiglpi, ttfllW l«f 

bows Send 25e tor cimtog TCKi Cum ft Cerii^cnta wd tm 
nnrtntnd IntornflUon^l Vtplii Company Lid.. Dept FQ. 4026 
W. Eieirudc-rn Avg MO Jl?l$ 

StSfB Jft> U? BnwfturM $2. 

Cvirwi^n, Mefewme. Fi 32S01 

PLAT GUITAR NOW? CompWt noun * log PcpMW 
*dn^, t^rrind Andar. Eggk d/i KradwSge and Gif^h? Tun# 
IfiTO ppp CAto* toduatriH. 0*p1. i7. 105ft Roswell no , 
Canoiiron, OH. 44615 

PLAT GUITAR EH 7 DATS wiF- ''GUITAR BODK5" vnedf 
DdL 100 popular Plub HDNU8. GUARANTEED Rjlia 

rsdSdn Se«d 1+98 Ciofden ysms. 33EJ 103ftJ A^b. Nf, 
Ffeiipvue WA 99004 

flEMEMBER WASH^yB BASSES? 1 WA'vn rwfeeqn+d 
ih*rn' Now iwo-etong. fepiajpe Easily oc^varjcled, pl*ywd. 
Mgje infermtf fcy> SA5E. OOmp^efe deni S7.50, inalruClkirtflJ 
top* 53 50- Mgming S^r Mnw, 12111, BdiASif, 

CotorAA>a»03 

ELECTRIFY Pftyar F^arra, Punw Ofgara C^jttuty, lieo- 
with i.ag Sikp 1 ! Sudwn Unrts TYnti, Lae Mus«. P.O. 
0<H 30flF. ClArer. frwn ftT?34 
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SUPER WEUORY F&&I Etty 15 M Clwlaa floo^, 425 
Ashtoii Gi can. Nnwpcvt Hhwv, VA 

SCW^ 'SU^UWAi. pvwd to I3j»f - TO5TTTVE SELF 
ACHIEVEMENT -KirlrtmfelB wBtgJir. jtw r GAIN Yeadh. ton- 
Tdenoe. Reteqae ULTIMATE SUBCONSCIOUS ABILITIES < 
drover TOTAL CONTROL Dl ydur life EXTRAORDINARY 
popularly c^f hypnosy,. Fine tiocfiuifc. uftirttrtrfy sfediaa ■ 
MIDWEST RESEARCH, 65 IS HrglWmd Ho&d. 3uru 203-32, 

PYpE^;. M^ltegiln 49?§4 

SUCCESS Secret. Ho»v To Aatsa Chmo LggA. JSM. 
Heelhetr YVgrtd. P 0 6c k ^327, Sir* Vafey, Cm. BXI62 



EDUCATION * INSTRUCTIONS 

WELDING TRAINING. Baa*£ And AdVivncwd fer Mp,gr Prri 
oesees — A r c lSiilLi Mftj TIG, £*&. Ripe a: prtnereu. A 

Fjgn-pfGfifl Knotf ^-fHbved tot Vtgfc** n^irit. Ano-odflcd 

nwmbfc NATTG, Ah™*( Ohftl 70-12-(M6^ HT Write 1ft 
■Phuol bL-.fllm qnd H»jrpe K^bfe, NOB ART SCHOOL OF 
WELDtNG TECHNOLOGY. Ban 83 Trpy. QH 46379. 

{ConAlftUMJ on n page) 




EDUCATION A INSTRUCTIONS 

^CpnrJnm tf I idt preceding pepei 
UNjVCRSiTir H*5i^r5, PhL b A7...5.1 00 FjII 

Deud* Lw*. rt Ruw &(„ Huwy toad Firmer, 
teddlesux. Eriglard 

REPAIR Ctdenun And diner Ouldoc-' Cfi^i^"S£ipinent" 
Mt-A ffoi* In Your Sflsr* Tim* ?rtjv#i Study WtfVXJ. 

AcaedMes Sflraq Fgr Fu* Details Now 1 Modem 

Sc#MXMS Or AflW'CB. 253B N St' Slrmrt. Push PC, Phrcnip. 

« B gg« 

AIFI-CONDITIOHIHli Know^wy system parts dia- 

grams, forttdiu 4*g*a» 312 .95 SKW SERVICES. Bow 
21 Spr¥>g, TMU 77333 

FflEECATAtOC - L EA R N A U C T»0ftf E rt U i*Tnd 
parti* aerdle^r^L avails** Arfio* School. 233 

E. Cianes Si.. Boj 190. pepartnfoni ? LAwrfrKrtijrg Tv 
3^4 34 

BOOKKEEPING Qt AcKHJrrlingl Eaay home-sSudy pHam 

draper** you qutckty to d0 pjyr cp bcd*H or otfiena 
AK'OvK for V*»r a i 13 Frt* Abfcouta^g Carw Kit VYnln 
A«HiJPfcnQ Sdloer D*p| FSCCl NdwjteT BtJnh CA 
flgfefin 

FINANCIAL A!D rar H^n SehdGf SwiiGra RESULTS 
GUAflAafTECD- Wr4e Stfxjlarsbp Research Agency, Do^r 

44, &j. 11 73, MqgnftfiaidB. H J, 97092 

0 rafting >e> a gum ci» *r Mi? i- w^nqn Np pmvdnuT 
VEpenwc# or Epeci latent needed We train you el h on** n 
4p«3« toe Grt ftee facts. "nVjiIw Norm Amancan School oi 
Prpfljnft. C*pt p@C 42. ■s&SO CeTTJtis Nawpor! Seech. CA 

fgses 

'JET GAS TUFIBNIE C AREERS?" HWHoiludy Miria* - 
m#ory. maintenance. pw*r?ieul — tfliedlaned t957. 
AMERICAN JET SCHOOL. Depanrwi t Pm-i. Dart/, 
HMtirti S«s. <*&3l 34».21W 
SERVICE KEVi&OAftO iNSTflUMtNTl Pianc Tm-ng - 
EMKrfi* O-gSn Strong ACCfiLQfTfiO MKSC - Free 
Bern Kiel. NILES BRYANT SCHOOL □.>?: P RQ Bw rtJl&S. 
S^craner-p. CA 95520 

REESCH WOULD WIR COLLEGE OF AUCTICNEEfliNSk 
INC. World's L&jge9l-4G Ynm Tinn fcc(n Frpfl Catalog 
Appwed lor VA Modem Aucben Library ’’FREE" wd^an rdl- 
jrvm. &1S-4M-5242 - Cd, Gordon E Taytai, P O Bon 949. 

Db^T^ I Melon Crty |ft 5WI 

BARTENDING ■ BW Manage rfW4S»*irtyo Slur* Darlei^ns 
Trwning 38*^C Sft4 FernAMO FfeAd, G^rt^jrJfc, CA 31 KH 

' lINJVEFISITy DEGREES SV MAIL ^rpgrt-ns BichAbu 
MisIhi, PH.D'e- . Free revftaJii 4 ^ d«ce;K C<unHl^g Boi 

3.17-PM7, tuiM Cetitomift SZBfld 

EXTENSION And Cr#d Wio Awards in Pl^sophy. AfL 
SderL*. fldtanc. MBflfchnp.MMiMopar^, Ritfoncs. andom- 
era 3d bit^eolB CorfieuLtf He# finmml S r W a iil jr>_jhlHi 
Rfraiguer. Suase? Co^ega prT«ceirwio^ r HigMioid, Daoeha 
Suwei Engiene 

HACHESTW ESIA. RadiOnica E.S P Cuuriei and 

EqiF0men< i uatielad Ceiang 11 DO peFjndeblal E^acTiB^Bd 
27 y+mfi pf^ PH-fl, Bruce Copen. H^hhekJ. duibI^- 
SuMei- Engu^ -R Hi; 7EX. 

LEARN Afioop or ewaAe fiecorde. Lap^s. eq jipmer- 1 fme 
ataetofl! Dr«rtr PM 4QQ Buitoc New ^TOjjjg4ft_ 

AUTOSVOOIKTJOcN.Bieep- ieerni^ naedquarteis, 1 Tapes. 

PBCurtfi hw Gts^nbi; tjLBlpp i ree. Rawircti Am-iail^. 

Bqi ?4PM, Otympe. W^a^nglpn jgS&l 
DETECTIVE Pfrofeaeion, £&sy home study, free be-iect or 
M pm.wflHiMre Siiim ProIrnMn*] invesfegalorB Trwinp 
SthW 9*Qt CP. P O. 8oa 4*256. Lto Aned**. CA ftJOn 
INSTANT MCMORV . . . NEW WAV TO P£ MEMBER. ^ 
memora alien Refiaiae " phetograp^e memofy Gorged oaih- 
ingi U»iaree*N^aorVJiflry imcw'iedgft.ladnci. ESP Irnmed- 

ale 'HSdt?i l Fra» in-K^TnUcn. ififUlUl* Pi Atfmarced ThirtXmg. 

B+bpm Mmh jt. PiwrAt Pfllt»dfa. Ctriornia flCflTS 
COLLEOE DECREES BY SPECIAL EVALUATION ol 
inmo Credits 6 j30 eipenpi^a f«l (Sni 661 i?6i 
WrHe Bdh 131 S1-MT, Cdl^nhlvCTiki 43213 
ACCREDITED College Degieea By Hai. Oeiails 
GRADUATE REFERRAL SERVICE, 3010 Sana Morn 
Dhfla , SM 173-PM. Sema Ugnin. CA W-UM 

CLOCK AND WATCH REPAIR 000^1. F**o CaldlOg N*^ 
Ai^incan. Boa ?r- AT*. Fdn RNer fimva. NlinpCfS WXK^ 

LEARN Sewing Mflcbirif iwekrmg A ppttflble Tiad» Efl^y 
bd kjJL-n. Free dnloils. Scwnsg Cer^lfr. 107 FR, Rd(h«bi- GA 
3 <075. 

BE A DETECTIVE- Free informal on -Etupnia^ GksteJ. 

Boi 191. HTOtr MAQHM 

ELECTRICIAN. Leftm n: tono in- tpiug Iith- wrtfi nu ptw. 
dlb frxp^mer-c*) iniliiatiin, nu^inlananoe, COhiHUCTiDA. \vJM- 

inp.hea!ing BjrcdrMMloninpapsliM^ona. Get Pree ^acii. WViie 
K.& Eiedrcwn SttxML Oepi PDCk. Sc^errldn, Pannayivem a 

^ USED " teoS t-Sfl 25c Snuhi. 

Marfoeroijgh, fiaiem Waaiac-I usees 010 TO 

TWEWRITfiR -Pepev it Acme Moraey^neiKyig career 
Trf#WTr1er Ir.ul , ^47A C-outs, Palerenn, N.J D7S(U 

COLLEGE DEGREES By IAbjI^'i Aocffldfled fiacnwore, 
Masters. PhDl Nt> Ciuees F?e* infomHtan. mA^CM. 
Bta 46696. Tulsa. OK J4r4$. 



COLLEGE Stheianhij* Awilifcfo 1 ' W^W AsrS. PO Bcw 
6S36PM. Hitomi Cellar. CA S6GH536 
HANDLE YQUH OWN LEOAL AFFAIRS - or slftrt a ne* 
terra. Cdrpcytflibnd. Wife. Re;+' ExUto. Cnfrra?. C^rr1r*z1* 
Laweu^s rnueft mere Accteddod PARALEGAL program 
;pflrvrfW ty aitonreyis - fxrne slirfy Ffea Calaleg. 
SOUTHERN CAREER INSTfTLJTt. AdmmralralKxi. Cramer 
SUM. PfJtld' -. Ktpnda 33*32. 1,305 1 355-2522 

THE TEACHUMGS OF JESUS HADE SIMPLE Scu- Win' 

Wc s-NewTmlirfrawr Send JS ^5 JMC ^iid Ai^hz^Hfir-ns WS 
He*vi|i Sirrt :. Bari Jaci^a. Cvst, 92353 
WELDING HCMJS^ Le-jrn Iho ^»0pex Ro* for !T« PrC^xir 
JdttS Send HQQlo.H EdbultHk 55 S/:uin Ed^i. Swlt S> 

Ma^a Omaro P&C 5N4^ 

BOOKS ■ Eneigy Heaffl, Crala Horn w Unp^rvemBna nrc 
Fre^Cfftatogi^ BedHCeliws. P 0. Boji 563B. Piiisborgh. PA 

1523Q _ 

LiAHN Machanka- 1>1 Sirae% StrHm Slrernjhn Or Maienia 
PracfKLoJ-. Eaiy Prgl'IiUi: Wnln T/jffh A-rl. tlpa 1 073 
PMF, Ecoflidjo an cpr ii AL^i 

BUPEKVESQHS Ppw^foN T6?1r«3u« To Wlhfl Y«l Slflwr 
Manager. Tric-Ha- OI naue rru^r. 'J«sr&oa O 1 FrwuOjn Rei 
lies. S46.00 Bntfopie^ irsiiLne. p O Bex 5075, Eugene 
Oft 97404 



EMPLOYMENT IWFOHMATIOM 

AUSTRALIA - Tbe Wand! M.ODO Jobs ! Top pay. Tranapqr- 
tifcgn Cdfr^gleniad r^rli U.00 Jo&^ld Ed*. SQ1E 

Cypiro CAXKQO 

HiVERBOAIS - Tuijj icp fuy No eifp. nseded For mfc 
Hf'd SiOTO Mftfi-te E rrtifovrw ™l Service. P.O. Sdi- 207. 
CenrrjiJ, In 471 ID 

J0P& OVERSEAS rT^d |n 9 AiflM ^ F^&T1>fltUJl3 
fa^abni Emp^yrnflirl 0 uk SoB-PV. NFfHO^I Oy. CeMomiB 
B205O 

POCKV MOUNTAIN EMPLOYMENT NEWSLETTER'} 

CrfQr&da F J-3 r i : n Mbnl&nfL Wyunny! 1 Currefil Openings 
Ail OCCUpatefiHl! F'M DiKi’is htarmOLffl|Lift4 1406 

&rch. Cheystfins. Wyonwifl 820C-1 

WEEK OH, WEEK OFF! atbtrxr Qflitftit 
S6.00 ONCD. a&A 17103. flens*dO : j- FL 32523 

JOBS Drfridu rtp^iay <jb 1. S?0000 IP S40.0M pLit 
£nr y*if Cell 1^716-642-5000, Ext. mi 

TRADESMEN ■ S'iJM ^ ^&n<nnottti MU-&1 Jffn UnKX!. 
Send fig 00 Money OnSiir K P 3^iP^ Sd* 3315. $10^0^ D. 
Fdmare<jn Cimrf* TW. ?Kfl 

OFFSHORE JOBS! i ereetinfo-inaJdn! CsM^ntfinowhH- 
■if^fl 1 Send fong k tum red anw&tope fu O^BPona Gudet Bd-i 
4173 - PM fiilPEi, MS 3953' 

JOGS COiCflADO, WTOBtMG, ITfAN, IDAHO, MON- 
TANA! CdmpiAemed cie^eieflei wW 200’ nem fla& eaeG 
eech Fre* deli i UOUhTAlNWEST. W£ PM Cv*on. 
L&gan. UT 64321 

WVOU^O 3DBUARKET REPORT Ene^y &oam Jobs 
5fl« S4.CC- Boi 164SA, Jetiuicfl. WY toOOi 
FLORIDA EMPLOWRT VEWSLETTER, Compel 
Slalti CcvLr&yE] MYrckl', All Qc^ u pe1cnx Free Dwta.l^ FEN. 
6cm SI 5 PM. JLgter, Ftard e 3345d 

TEXAS ififia-laiH?! da*i3Hfl3*-Sa.0O ptf*.. Crwdfe. Hq^v 
ton-Sen Anfono-Aicslin jmh, PE? 3uk MOOC Dopt 159, 
Sen Amonio. TK 75229 

ADDRESS <4! □r^d-cildnlling.ftnd nxp!c 'fllicni cnnpuni^Si 
53 DO to. P.a Bin 4097 (D-4], 4^1?9 

OPPORTUNITIES IN ENERGY Cm^Kjp nc ^I^Gii CdiS- 
Ebrtni Producing Arfl. Swrtsn»n's Parwlne Inlbnraqion 
ffi.DfT ND 1 SCO, P.Q flnx 1&30 Oepi JO? Jameplwn. h« D 
5B421 

CANADA 9 IfcORTH; Yttwiq iho ;etei are ho** lo ihem 
S^rxj 52 00 w?: Daed - PvblnwrA. 10SC-WM team Sl„ 

Win^peg Variiioba C;nMla FU® lfr!J 

JOBBr SOUTHERN RUPlOVMENT NEWSLETTER" 

Gidrai^aed woeWy OTJSr&qD pi cwrerfl &0 opflmipgi mrcupn ■ 
uul r^« £uu?ii AJ! bfiFupabdni FREE dalJiili PiJrimiTal, Pax 
1 iTBS 10| W-naban-Saiefn, iston* Car«na 2 7^06 

” COAL RUNE OPPOHTUNVTItSr Vfowi'Tei Prtptfni 

YggrViir Send S5 MMd CdflJ p» 4I. Bflu US. OaklffM City, 
1^ 

SAUDI ARABIA - Mig^pey^.gobdba'ie^.wrbny^ &: 
in+foj Cpr^rie ief or 400 + U.S CompaphTO, Sio.do 
R auerdh, Box tJi2s-PM, K«n^4 f7JlJ 

INTERNATIONAL COURIER No expensnee raqUhfd. 
Woriflwhda iriwr- Tpp Pay Inlpmaton -SiOOO. Depf PM. 
Bex 244- RK^efieKS. NJ <^76&7 



EMPLOYMENT WANTED 



ARE YOU LOOKING FOR EMPLOYMENT? >ry Our Clu- 
*JHd Stdcfl 1 Kawss DP-Tli £4pe r And. rf you mish Id 
M b *11 f:riun-:V yttir ifd ift Kp 3 tBOAru Ie?l9 re-yt)if< Afi » U Idr 
i*h?hE Hist W&*irwdncj4ddrti6rtil. Aci Send ydur *d to' 
POPULAR MECHANICS. CLA&S+FIED DEPT- 2£4 WEST 
3TTH STREET, IfEW YOflK, NT IMIS 



HELP WANTED 



OVERSEAS:!! Olahiys, C-n&hfl'e f Re^QP &3 . EJLBdm 
7WZ P wogston, Tx, 77375 



JOBS I T HOuSAflOS t" cfwfl ctx^mga *i ail t4 re 
country. Learn how to get and vtcm ihem Free d«a i Nonti 

Cokinfiy. <5352 Fioyd Way. Nice, CA B5464 

OVERSEAS EmpJbymam S 20 .D 0 C- - SKijMHl ■ ha* 
ReporT EmpieymenE, E5o.«: Z9364-AG, rixhapapoto, Indian 

462g» 

AUSTRALIA WANTS VOUl JQOfi 6^ Pfiy" Paid TrarrSfO 1 - 
IMlOfl! NMW HalXHMXJA— 12.D0. AUSTRAUAN 
INTERNATIONAL. 6oic 1&TD7-AG WA3HINC70IT. DC 
*C03S 



FOR INVENTORS 



PATENT AND DEVELOP Y W InyanlH^. flagiitafed 
Piif^n Ag«ii and Licensed Pfofevi^l E^QinBer Spnd 
FREE PATENT INFORMATION Every |-iwiI1u> Shdn4d Hava. 
HlC-hflM L Mi'e-- WDC ^Dilh SuihJnp, 233 Bi-iadedy. 5ulte 
361244. Vdrx, N Y 1DD07 <2l5| 257-5K2 
LEARN Hen# 10 tf*r yflur inva^h^i for -suit Or Ikxsimi Fi*e 
BcoKlai cub mbs pto m Ait m , rdyefty rales i*quirtthtinh&. 
Keaw^er Selei Conwraion. C-5-FP. Fre^nont Ohio 4342Q 
“GAME AMD TOYS INVENTORS. Our Eunaair ^7^ 
■vie 1 ne^ item*, for 19E3 34 piddur^dd arfo salea Rdyaiffoa 

P«nd a^OiV pninwri^Tti ggafaNwd undiff our *rai« tottwn. 

&?nr«i niVAWILL 8NC^ P.O te. ler. emPOSYAU 3rt7 6 

ESr- a. Now City H Y 10029 
THINGS Tg lrvant InvenforiCIbd-. So^ ISO 1 1 . F ffyeftowlfo. 
OfiiD 44ll9. Frae InformaEipn. 

NONPROFIT FpjfKislion naspa- mvBPta^. WdesS ran^a dI 
KBivtgej Free receding torms. ev^usIior Alilatod 

Irtvprtm FOy'idUk^i W1-&- fow* Cdfof^ Soring, CO 

S09Q9 

INVENTORS — L’rvtod Blafes Patenl Olice Soared 
Patorn D^td^pmirrt! Enffnwmg and Marbling oi your 
ImarTcna ii%uas wdh mangfxULinfri gdiArada SAnd fof 
FREE INVENTION CEWTIFICATtS 4md inu««i£m 
lon Sen*iftft lnver4or* Sfooe r&40 C£oftfl4 Sp£CTOff, 
LICENSED PROFESSIONAL PATENT ENGINEER. Fixmar 
UNITED STATES PATENT OFFICE EKAHNSR-HiS 
Wddlwnrtn HuAJina. Np* Vnrk, 10®7 
U-S- PATENT Qfliw ^^BhMdwiey flemm 56 1.5 

N«w Ytt V 10007 Faef InvenSigr! crrlilcji'-M 
PROTECT Ygyi mji^^ Re^lrped PhIpp: A7ldrr#y 
Many YtfHrM EKparjuftO*, all Fn*?di Inriiv.daii mvanfor* P>gb- 
fonisCivan-Spaoiej CdM^dareffon V*ry RH^MneBJoCnar^. 
WVitofor Free- In form aliori Paul h. GaJaghe' 253d Citarttrfd 
Ay« Eyan&ton. Ifimoa 602Q1 

' TEGiaTtnlED patent" “attorney wiLsriingtorTac' 
Suburb Ctana'd A Kdffleibmgs 414 HungaHara Dr™*. 
Aowviiie. Maryland 205M 

PATENT ff ECONOMIC ALLTI Frw DvtatJx N. Han^T 
20M rbrwulst nicfm^nd. VA 212 29 

INVENTORS Palth Ygyr Inwinlngn Frrn In 'in Cotiki.iIIa 
hQn- Wc *1* RegalDied by Ehe U-3 Gd^wnnirienl Vu&f 1. 
Evana K Co.. 4S37 Eabier: Ave N.E., Wa&iliftgflftfl, DC 
2TO10 Si-lC* 1&90 

PROTECT TOUR INVENTION. Rc^rntd Prtttfl Alfor- 
ney FREE Pre^wiary Heviaev Or Tour Daatxiphon Bm 
3a2^M Wll^fflJd, NY 1Q5J5 

PATENT your ln«nrnn Your&elf ! to eniw^rtiy 1 Retrod 

EMaminer 740C W^snirgton. 00 Z0044 

FiAST-HAtiO tnJnrniebari Ftofr C^rerKed ir™arfo.- dp 
S uKVH^liy M^i^irg Tdm sntrtinbcm Sfd? wgw NSR. 
lMl Venus, Saorarmrnrta. CA 96924 
PATENT Agon; App cetang M30 Ber^y-'’ Averme. #407. 
CnHTji^ 60636. (3i J 1 7*9-2574. 



INVENTIONS W4NTED 



jNVE#cT 0R5’ F«ee uiromiatan rm Dtfonn^ your nyenton 
for s»e KeF-sfer Safe CoiiMralitm. C-5-IW FreiixyK. Ohio 
43420 

INVENTIONS MARKETED! tasn HoyalUes FREE INVEN- 
TION PROTECTION tentmCATES. GedW Sp«fo( 
MeMPdlUiVl ftuqresflnMwci, Wwhftgrih Pgifo^ig, Sow 
Yodi., N.Y, 10M7 

lOEAST l»V£NT10tt9fl(CW PRODUCTS WANTCDr 
MARKETING A^roWiriirij avail^tlP fo irfowiSUab Sirtoerfl. 
Umveiailioa, compa'iiei W^il* fo^ Ki-Pte 

mYIN TiQN MARKETING, it*C- 

7&1 SnvThHrtJ Sir 9#. 

PrttS&irgft. PA r522? 

TnVBNTONS WAMThJ. FRte COHSULTATKJti HQ 
IDEA TOO SHALL. Odgfoairfe r^giirHlidh Pbief-lia: £aNoy 
royaT:B<s> rrem fnanurac^rare seeding new idea* Fi> tree 
irrti^-nainKi on iw to r^is^iK you' »dae cail of «ynie 
AMERICAN INVENTORS CORPORATION, & Intomuto 
Otw..D«« PM W^Spi^gnald WA0r^9,|4l3f717-4376 
A F-a* Unn^d MrL tfifing Cnmcuiny 



Hi At ESTATE & RflftMS 

FREE' BIO Summer CeMag' Over 5.4fflJc«4itor pmp^- 
I:ds rtascnttecT p*gtLircxf! Lpr*X, ra/ma hcvrws, tuoinessn, 
rv^nidlfori, -el ■■vt r A&\ r . i-nues" Stf&Ctod BEST at hL^erMh- ul 
oir*ei All Acting Ameista 1 STHOUT REALTY, Ine. PO. Bon 
■152B. CtoS* 5600, SpringWcl. MG 6530B. Toil V94 1-B00- 
6ai-4j$6: in e^ii goeeci rA17]*S2-440J 

I Dunlhnupd on n*M (Mgn) 



JULY 19$2 153 




M*L ESTATE A FARMS 

HEW . . . Hi EE . . SlUSiE fl CATALOG! Tud r B &" estate 
wflluM hmsI Id oust! Pit**s* Bpectfv type prepay -and Rea- 
son dflWBd UMTED FARM AGENCY, 612-RM Wh* 47to, 
KlflHS Cltv. Mo fcflltj 

LAMP .2&'A Cwritoehtal US Foe «Hre»a lo Dfrwn com- 
[»[■ dsiAii*. Send tS-DO. stg T(wfl atnyfltop? LwU 2 i* 



OUFKS: Soane; Peaceful. Cft*n Environment, Sfriorma- 
Ikto UnibfrliwfT R eaJy. fru 7iC W.Hw Spnnpj. Mi**oun 
*5TS£ 4174004704. 



H LjNI IttG, n$HWG PROPERTIES From (4 ? latltf? o*r 
B£ra ilt Canada 1 Sortd F-lX FREE CATALOG TvwJtoe-i 
IK ■anna 1 . 2 year eneftanje protege Canadian OIbjIb Lantf 
D*pL 23G, Z»44 Ywqs SI . Toronto. QiH&rto Canada M3P 
ST L4ifl) 7W-*4M 

CAUFOflNtA, AenPH^f Loft- HO (to*n. UO n^rfWy 8 m? 
35291. Los Angntev SOHS 



BUY WHS P*> Ugn*y Dpwri- Fjrnlxd* BOqt. S*M Jfi 9* 

30s lSiflS, TpirtoA 33073 

MONEY SAVING UPS UVhHi RteaJ F rtil. $3 U *£ 

UAftf, A fl.Al feu 479E, ClirfCto Ir^-ah* 47B42 



EX POUT- IMPORT 



41HB "*+***&*:' Fmi BrochMrul lUmghdcci, Etoi 
91»B7. Cterttarifc Ohm 441&1 



PLASTIC BAGS 



ALL SiTRS Btfl Small Ownfiw Free Ctfitog $AK*t. 

015T-CCo*tfW Van Mar a. Calif SiaOi 



BUY IT WHOLESALE 



BELTS i/kd HuCktal [^)0H« hri* tUl Mrilm, mducDny 
Vuefcflis. toctoroycMa. #ueH4e wwlerhsirtc B*q Profits. Cem- 
pM* 4*«lpr 5*1 t rp C*Mbg Si .00. Anchor EcKKItTiB*. Bo* 
335*BPtf , Hath Prwfcnp*. fl3 dSS^l 



(AVI! FflSe CATALOG' Mtfcrcyd*. Small 

£OflAte Part! Wpgpyio™*- Log Sp&l*ra frurpy Him* 
Manulatfyrm s SLgtfY- Boa 157-PM3, Dorcfraffa*. Wi 
54425 



HPNGS, JEWELRY Friend 130*4 &ri£iw RMJtf Crf»og 

11.00 IfteOiAidlGtaJ. A riAAtffl. 9S WnstingiDh, WMf Wtrvmtk 

Hfim 



44M.QM BARGAINS Br*am WxMtt. VJnj Ff**! Liftji- 
dabOM.. CrfrWiguU . . WLfirtJ Sjrtfi* S4rT**=5 Fro* 
Datub. ftfirganhunw^i Opportunities. Bon 730 -A HotanG 
4&4KJ 

CLOSEOUt Ml *5Z*r IClEHog 2Sf| RQUSMlS 

107-1631 Don. Arteigton. HA 0£l74 

Himn clock novum. H*n». h*****. Fm. 
eal Quiily. Dacounl pnroa. Caiab^ $1.00. mruiwiAb^ 
Tankw Bo* ?5 ThompBon. Cotvaelvul 06277. 

"wOftLDWUt BAROaihs: Impoto . Om* 

4hA ■ ■ ■ Fi*9t>» ■ . BorpMs . . SASE Mama*». Bok 1717- 

PM Hgfilnnrl, Indina 4*UI? 

OjnCWTVI Urn wtntsr Hw whaWr 1 Ff**twl 
S*ri0Mi PPM, Bfli jmsa-PM. FnmgaH, M ujitgan 4090 

BELOW whoioMt® - CkXhrng. j0*ei ry. Ctuoun Catalog 
SI-00 To™ P.Q 80 * miPM. Aixlra>n. SC 
lOSfi 



LARGEST Sbleebon^ SoM Sraaa Gfl Item* 1 fflSCOLKT 
Pnew. H Setid F<a Bwnuf* Today! Si 00' Own Con^ny. tkn 
344, WwdflftO ffl. ftrttn* WSW 



ADVERTISiNa A 0 EHCIA 9 , ADV. 
SERVICED 
MAILING LISTft 



MAILORDER AdVrirtnAff. Ejcpflrl sssislanw. Hjlrtou. 
« 4 dxig rnegu^mfl. n«wqo*p*ra $ 1 . 00 . thtuga Advwlisirtg 

Agny. It £ Jadwi L OnagD W«m 

MALOADEft ADVERTISERS’!" CLASHED ADVERTIS- 
ING CAN BE MOST PROFITABLE AN & REWARDING 
PROBLEM eS 1C KNOW WHAT TO BO WHATNOT TO BO 
COLUWB4A CAM HELP YOU WITH TOUR MAILORDER 
PROGRAM. OVER 20 TEARS CLASSIFIED ADVERTISING 
EXPERIENCE- KNOWLEDGE OF BEST POLLING PuBU- 
CATTOHS. EXPERT COPY SERVICE IS ALL YOGAS AT NO 
INCREASE OVER PUBLISHER S STANDARD RATES. 
CHANCES ARE YOU WILL SAVE HONEY. WRITE TODAY 
FOR mtM DETAILS PLUS YOUR FREE COPT OF -MAIL- 
ORDER ADVERTISERS RATE GUIDE" COLUMBIA 
ADVERTISING AGENCY, flOK 1W-PU-T. RtC W*OW. 
INDIANA 47374 



■UMBCT UWn 



DtSCOUhTB &ochi4« Edd-iT Stunti. STigi 

IM St-. San D*wl C A 6J 1 05 



1 54 POPULAR MECHANICS 



BANCO T*p* Rruncterv Typft «0 Siampu c*Hn 

Ogv* M*il 3 1.03 inIWiriahta 4n pr4*r. 23? S F^ff^pn, 
Rwwwilit, E=j :■>: 

SELL RLflCmi SlamM Icri*. 50% Discnurfl Hgdgn*. Bob 
5S7-*. Emu™. NV 140ED 



OFFICE HJPPLIFS 



HOW TO HAKE MOlREV THROUGH CLASSIFIED AD- 
VERTISING- Bt»hi*t jh o#5 hcHi* ho^ to sinii yw? o»n twv- 

WI CMM ONLY si, 00 FOft BOOK. 

U£T — f S3- DC TOUCQ n rahpda&l* imlh IVtf fVid*r| H.E- 
KAPPEL. POPULAR MECHANICS, DEPT. P„ 724 WEST 
57TM ST., NEW VORK, NY 1«19 



PRINTING PRESSES, RUBBER 
BTAMP OUTFITS 



PRIM! YOUR OWN— Finding prfltsw. typ*. 
a™ei Aorti 1*dOry. SpriJ Sl.W fef t*t*tog 4nd anrr^na to: 
Kalsffy Cr- , DM Mcrttafl, C«rt 084SD 

TYPBFgflk H*nd Punting FN*w» Supping lS0Pag« 
|1 00 DriduetifaM lr*1 erdn- Acne Typ* l7» N MAr^wU. 
ChLago 60622 

COUPLET! RKftnf Stimj OjirJCti. S*™* d«y 

S^n BrigrAwig ¥*chm«. WrplasM Caulog 
SI-OODnduCtbJft SUIT StMfif. ^720 N Ma-'fi^la. Chcaga. 
W022 

PRIMOMS PfPMrifl. Typ* s Suepltw List 50c TiimtM^Qih 
Ptimarx 5u cpt>. M*ch*r>q5lMi.r g, PA I7Q6S 

TYP£ itx ptvifcng Catai^ S k oil d«£Ief**s 1 st OJiSer. 
Qyaiar Crty Typ*. D 3. && iH mntortjtpcA. p* '»344 
MANUFACTURE Ryfitei SLinpi. ahd F^a -^Ihrid. 

Catajpg 1 -HM-B&! -i^*5 Jacisw . Biorinfirila Rd . Si 10 l Ml 

VjnjorUL £2flta 

Photoengraving Cuh m«m. onbuim. Rea im 

T-S^nc*. Y&JK 11752 



FfliHTINQ AND SUPPLIES 



QUICK Cffljy PrirttHiq Inw Pnw Whin N^bpnMi^* 014 
hidTP Mflir, BtC^TKiglD'- llbtra fllTOl 

UrmCRNBAOS- 7 Cpto*vnvi<rsi7 50 Lon' 24 
W^ntounif/ind hU 0/434 

BUSWCSB CARDS iRiwad PnrKingj ?r» Sanvtea. HCi. 
750 1 Saving Gb*m*+. PA 1 Si 10 

SAVE PRilNUNG tH — Itto Cute <Y—UM Pri Crt snre 
1 st Ciita Posing* tof Fraa P#cm Lift Di^eeutd Frteri 

Graphic*. Be* 7M&CF . Ahartia. 0A 30320 
niEECnlA^OiiAJn^PinlSTBLftimVI Prw* FxuS- Fintorp. 
IfTwMJd A' rip., POMghkwC**, 4VW York l2«i 



GIFT BHOPPIMG 



MONTHLY LETTERS FOR CHILDREN Tun* To Eight 

Years Otd F^jm ua^jn>i* 3 ^ Cnikfi 

Ag», AdAmax. Paranh Name And Tpn Ogllar n Tli Urctp ftitjy. 
Box 163M. i_l*a SIl-A. IBriAaSdDAi 

NYLON Bno ftiena mto la^* 1 7 "^s - > 1 1 1 f * 5 '-2' 
eirf)?»g Matin fil sr.irdyfilv* nyK>i G^flll iD'bidCh. rarriceng. 
W tops. |7 50 &riisP«fion GuJPflnlMh w c. 

Pesc^an. 13014 W 67lh St fta, P.Q. Bo* 3^64-D^. P M3. 
Shfl^n** Kansas 6E203 



CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 



HIGHEST CASH ^ jrwpiry, fVid T*«h. Pia 

■muidt. WaiL'ipa. SflVHr Plain jm Wail Ajirc^i Tgdat Fm* 
■pH w0> JrfcJnnbofl Chcage Go4d 4 Prnec^i MtuM, S E. 

Mosiruf. Dept 1 1S6. CFucoga 60603 

WATCH AM Ctoeh r^pmrg 1 «<b tool* maBff»ff- Fr*p 
CafiHagi Nsrlh Anwic*^ Boa 77-AT Fea tWm G™*, 
llltn waMCZI 

TAKE HO CHANGES. fcM*ri9i PU«t, rm*1 reliafel* lintl m 
dd goto busiritts. E73«ii»h«? 1934 ftp buy Goto Silver. 

PlaDriuY>. Dial'Kxida Hig^tntCitsri Fr&c Intrydmrun Ac^n 
indus^ies 23 -a iasi mbchsop C^<ego 60602 



WATCHES, C^ikiUtk* Iran 17,50. wfllkm*n-?HM t vZQ 
tHEO, Aea^dlA P O Bex HJ70, fif4n^*m, W4AhmQto^i 
«2Z7 




GOLD ■ Silver Ar»aJY4a: HkHi Oea, CotXV'ttJte*: Fr** 
Datoh. pTioapmctar E_iba. P. FjQ. 6en Til. GeMen. CQ BD40t- 
Ci 1 ■ 



ELECTROPLATING Wfto ggto an<1 «jty«r> fury | D l^n* 
4HMW1S1 PhfffcSWy dl arto* 4t I app**r-Kl in a fJ-S' tKUt 
eV PttotiS/ Mndivwzl. 10 S*nd arnar to PM, 

D&pl PUC7 &*i OH, Radio Cay SLh How Y&rt. N Y 
lOlfll 



PRECIOUS STONES ft MINERALS 



GET Freeealatog nc &er ous rocSfutind, eoner, tiMny 
maM* hps&yi&t m CuUpmar- cin be wflhoot FiAT of Sor jain&. 
pdiB«l 4fri4, tow prm*5 60m *r^*s3 5 jpp era and author- 
AIM III Ih* fwto Fit* h**T r:alabg .-ji: qff Itw prm. youm tor 
toe a5toog. Whin- G-imget a. Eepr t WO 5au1h Anrryr. Ph wy 
Pa^eden*. Ca-itvnia 3 1 1 09 



TREASURE FINDERS 



FftEZ 5 U'-ihVi Garr*1L Dtritfclnrs. Dot' I PMB2, 26 1 4 
Narlicoal, (LsrtBfld, Tx: 750*1. Toll Free 1 -*00-537-4*1 1 , 

[TaABSh 1-BQ0-147-4B69 

FIND UnA caina, ii.'wd'V’ tiumsd beiuwie. yu«t3 ->ugy4ia. 
rtk:e Vew rtw’jronty tmlm-tirf OtkzC 1& IrtalyiW KJ|«lA. 
ir*ms>JOLj4 li'ige. im g'eurrf oic»hjp Fmcarntog GanHier. 
472BM N 71h Av* . AhUIXie 15013 

TREASURE- LK#ri warier trrit away ijhrn stfia rtwe 
incalo 1 - brochure he* R exarch F-Lirlix.it Bos 2762 70 - 

AMC, TampA Flonda 3368B 

GOLD, SH_VEH l T*rn% ralir.s Fmd wilh unqui pmsflfnd 
IrtasjL-e lirtW lpYLi - SOnc farter tow ^tovi FWt ^htoria- 
hon. *me Tactwifl. Dwpt C3. HMO Mchtana A^nue Et 
Paso Tern ?&M4 



PROFITABLE OCCUPATIONS 



TECHNICAL WRITERS rake bg Fiee JHAta 

^ek Ptjbt 6m Z45B-P. Qro^iHe. CA 15565 

FliPAM Lcwrfl’Swera touusarlrU rjl po-^i Krid ltto i- WlxJy ■ 
4*ie iffi He Ellwfl^&ri, IE Cw*l Sri.. Pwt JatYi*. NY 
1S?1, 

FF1EE CdUluga. R^Aji hm ^irtLxinihg RAtogtlMbri 
T bfta, hjii inAtruetetos. Decftn. 2ai6CMiton. Dftias 

Te^aa 7520 ‘ 

FT. SHrrH Auction Settop FI. Smfft Aric 73303- RwkHrit 
A h+r-rm ilLKly Vel+irri" Aft^nviad 

PlASTtRCfiAfTiIrPreflr^t^ nom*bu£intw Mowiihiaii 
a&n Lynnffl* 0201C U*rHgr P*rH Mc^r Ohio 

*4660 



SALESMEHDKTRtBUTORg 

MAKE EXTRA KONEV DURING VQUR SPARE T]UV 

SiwrcKX Ne* GnecaCaJflhdaft, FVh arid P\ 54 JbiarAd¥#rtit- 
ing 0 tin In Iqc^J limit PrornpC. iTientlly sprs-ir* Imm £ma'l |nwn 
AAA t Cor^sany to but 7>d yanr Nti irm-Umanl tv rokcc- 
bona. Weekly cornnnaeaioni Be yeix o*»n eoaa Full time 
pote^riflj. no espe^srice nflcwssvy ftrte to. Frank Boctoey. 
NEWTON MF&, CQl , D*pl P MC?. N**ton. toya &O206 

SELL SENS ATION AL LORW3ST PHEJENTWY PRO- 
TtCTOR lor AuiorootJes- Bu! dings. E^cepboriai DiaJfthjtor 
m*r^n NicH»h#«i Finely. 30ift. Boa 1CH6. Mmcrieil. SO 
07301-104* 



AO BUT S WANTED 

PR1N I ING A4rtrt«i^| S*W-n-Hjxii -™ Exolanl rnotWy iriifc- 
ing SOalii-K: ssMjiy Dec»i.%mAniB Mans Piotoi, irnal ijuiMi- 
iPtt Ad^enUmgSpeoBAifta, i^o WlerH F r&e aarhptM Rttoo 
KL Boa«n Wrii* 02119 

PROTECT MONEY, CREDIT C*ft3i. «r*H valut&lM. with a 
g*nyi n& teaVner Ptoh-Prutr weHei Cawwt be tul tw atoter. 
Se^aracOon Guaranleed S' 6 DC- P.P. Check. MoneYOitfflr 
tof». W’WD. Disci? Product, tfoc 1432. CaHergvUJt. GA 
30120 - 1 aC4J 532-4166 

iNCfL'EDIALE^KBmm 8 Sort Hejw Tn'' intorma'ign tppk* try 
mjli. DeiaVi Frn^ia, &LI 7026 Tampa. FL S3S73 

MARC MONEY in SPARE Ti«E a 5 h mSmoqSto s*iw 

m^v^*ma1iw« Inr n.vb^ig nfliqci*! wu an ?*rn 

ya-tersu t LOnto^sutoa white- lentom^ oie *1 t MUlir 1 ^ 
vieitudions and augspUes 1*1 1 1 be se^ to ;rciJ bee Send Ihw ad 

wiDi yo-gr ismc ®nd ACMr^ts to POPULAR MECHANICS, 

D*p1- AS Ll 2 SC W S0to Si hte« Yort, NY 1 M 5V 



BUSINESS OPPORTUNITIES 

IMPORT- E>oon c^penuflriy, prakadw world- wvto. mull 
QHSif huaineu hron *yto»e. erthoul Wa ship plan tor no 

Fish aaamirabon £y[»nenc* ixinefiW*ery F«»e Repcil 
Metlingrr Dutf R JJB-T W oofll aryi ^lk. Cai-tomu _ jljfl 7 

72? Ctornpjnifli toa* wi you up coflipieleiy^ 12.00. Home 
BuirfW* Or*gtoFY. Bdk I-CG24A ChXtogtx <L K»10 

EXTRA INCOME Mad Order. AHCE Mk 

c to fo t 3 56 ^. Largo, Fli 3 ^0 

SELL Bw*c5 By Mad Pnor^flliie Wide. Musgi*w- lA? 
Altos, AR 730gi 

MAKE MONEY wGOowGfKPia - Easy utdlflA rhiiNmg 
qnuHtigibi toyi.rYJveiitoa W^iims.32K TVius- 

Gten Cw, NY 1104J 

PRGITF Big, Buying Selling t jireajgh iNa-h a P nAaueh- 
ai Scmixi^rs Seerefi Ou*ii1/ hapefback. Cuarvrleed 
PeUda Bo^ 33*24. Seato*. WA Bfli33 

WANTED- martUfttfuaf With m-ea PjWnlfld Qn'twcua 
fryp& r ', Chitcn wen cembmahon w**teF Sivanaeri, 2545 
EdQ*rtnr.gl & Pflij tfamewTla 55117 

~ BECOME FINANCIALLY SECURE Wh0l*Mlng KjrMdj 
of ifrTit Entoyebt RewKding, Hflhl y PteMabte BLa nasa 
Wale-Fernai*. Can Start Wtoixil SrrieSmena 11 Details. wr4fr 
EMSU. B OX 1 Tgnwt j* 905 0? 

MAKE Durabte flu^ng Poetic Eta^y™ Wtlaipmol. F^e- 
proo 3 Economical 63 YT Laboratory, 2M* - 2075 Dr+Vt 
CrteLto«0g^. CO 014 13 _ 

DEALERS NEEDED, lor n** stand-up OQWlXtok FREE 
ftikaiij Wfi«Fu6**iiino Company, (SouP' Mam Slrwlp Dept 
PM POO I64.£ngatwttod 0« 453J2 



[CnnlinuBd ar wit pwg*] 




BUIIHEft OPPORTUNITIES 

(Comfrmmo hffi pTCTdtn^ pty*>_ 

TCKJCH UP FURNITURE. » WfcriJ Bw 1313. 

Lake Wodh, Flood* 53460 



BECOME Tv Conaunartl Our students earn Ji.kw- 
33.000 every tv EWtWfl pf*pamg FVtynn emmings Stell 
affMTTWPKJ HiflonaJ Tv School, Mons&f 2GP. New Yd* 
1QH2. 

MAKE Wltixial'l liAMUFACrUHU^'BjTrrERlEfi. fm 

QtfaiB hg^ Bar 3 B, Boyd. HI flMB 

HABjORDEFB OOUHIM 11. — 35 Abroad SuueMatoi 

MHHjflVhtnQ IMlHOL Flni M*' *>h** IL.. Qqo41 Frwai 

Kara G.. &U SSAQ5, l_C* CA 90060 

31 104,00 Mnrflhiy F0t Tfti fw Wort W(wfc> 

Homework . . . Slid IfflrtWdiaHky . . F*H Deify - Fr« 4-rfcr- 
nw1fcrc-“4pphcttlBd - AKV, Boh 102fi-Ar, K afiaftao, Hawaii 
«7*1 

NAUEDiATl nOflTt Ueng Our rv 0¥ M Lteihmi Spec 
tacoiv Horn Wholesaling Ooportuort/ ft** Mate VLfl 
Ma^wUrc Oepf mi, 627 frrve. T^vna Aw*r_ N.JL 

osra 

ARAB BUSINESSMEN Rm Money M ^ A Invent. Top 
FirxSfln, F*h Pari ini. MttfteEaat Aahk., fifizPMl, 1291 
ft*wm*fV- Hbrtfrigton Beach, GA ftgwt 

WAKE fluCter Stamp*. HlgNy Prufkatte Biwwii Fin* 
OWlL Stamp*. ™a-a&B (GC]. T *m p*. FL 33B22 
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AHAZtNG PpciNir S10CM Y*S?y Hai^ng Rmm fct Wert 
4W BWfing ^oMUl-H.OO- Art^ri^lS Art^l, U jtt* 1?. 
Ubniaft* 5 33 3S 



RAISE RABBITS SUCCESSFULLY 66 Page flood* t TMa, 
How. 50f AA ft pan FSebtM #esn, HI, f.O Box *26, 
Sbonunglon. itowi SlToi 



1504-1 HJW Monfh. f «an r|*ws Febbfltldr ye 6 
wtiits's RMArtry. bl Hudson Qhn 4*236- 



EARTH^QRHit LIVE BAIT 

FREEtitpralLra ftpiia FiMwrrfl. CYkMH noflWtgglHnp 
- 1 WG - ».B. MOD - 542.50. Pw^id wfft Fwa flow 
cn Ht>w snd iq >*il lecai F^wermev Plains, 

OA 31766 



OP INTBUCBT TO ALL 



ANSWERING MACHINE maSW^. Scrlprt H 1 2 tquign 

13.00 Dt^Gn* EH- Udi i654.s*L^rt&. Ca fa&&a 



HOTIE3T HEW COLLECTIBLE - RARE GEMS 1 DtCbJlb 
Freer Taytor's. 1 13PM Martin, India* Hwtior SeacTi. ^kMieLa 
32S1T 



FREE Promdtgnm At*jme, Gwcan Ticket*, Sipao*. ate- 
iprfpnruEon; ■Barry PVjE*c*tflni, i?T flJnS SUvN. &m>vn. 
NV 11304 



NEED CREDH7 Gat Vim, NasMrean)— wttn no crafl^ 
*h#tk. OmWW O'* vin-plai L«ga PIl* ?X+r creUfl 
30ft fits. Frae flails ' Send 5ASE ». i-'-T’e+On Popo^i. PMF. 
P.O Son 60143. Los Angem, C* WOH) 



TAX Dwurtila IRA’s Made Emy WorwhMt- »1 40 
RadundflO** LMrnar, ISffi Mpn ».. Bo* 26?p. MI. K*G, NY 
10649 



PAT Off your 30-Year Monger in ^JF de Timi* Se™ 
Thousands. Facts. Tabu ISjOG.AJrw Bax 61 , Vtetona, rx 
TTKff 



DiSHCY *ix?w* you ^kiw to -rPn* F» rH eeay lewem 
FREE! dal- itprled today 1 Drawfflfg PW* 3*^1 OiTwnswi^rlh. 
CdrtrrtM. CA Bl JM 



HONEY Beck. Income Tax Ad. Santfitod Insupincs — 
Ofrm — Ffeng aito MadiOai Rew^ Syflatn. Send M 00 c or 
"6*# l*m l Tc: Mch* EMHpdM* PO to 12*6. RIChM. 
iJYtii" 99352 



MKRCHCtJHPUTEPS — QuiMHk V>r PuitNuing ^4nd 
J2.00. Cummirga E3id£nais. Bov 1 116. dbn Aren. V-guva 
230B 



TRAfRC TKKET? Ji?n uusecSa tof llD.W O&la^ l3tB 
tor gpir=g to CrtAJ. F™* rtnlaiL* »TMi4af| CruMdP Tq Ahtiufi 
T ta?nc TiMti. 10100 Sanu Manta, 26tih Funr. Life Angelas, 
CA BOM 7 



OF IHTEHEBT TO WOMEN 



FREE Gm CeAetog HintReds Ol &re4ibg Ant? Wonder 
Mi Fee AH Occasion* Srfwnna Fttfiard* Grfls. 6t 
Chrwaphar Mill Rejd, M te*wa, Uj 0S05& 



FAMOUS BEAUTY FACIAL FORMULA i^atonlfr 
Irtvn >fLr Muian* CabiwL $200. CaSpiS HT i, Oai IQ. 
Hftfikersert. MN 56432 



GUI LTlNG CAN BE A LOT MORE FUN And gn twi £* as last 
i¥h«i 3dnn on t A*ma Thip pnp cpm« *p*n Ipr «aiy SU<aae 
bAd ydu cart rneka i? m n W«hfrr(l Sard J? 26 for ixin to 
PopLdir MeebaAPca. Dept PMC7 Uox 10i4. Rant* Oty 
NY 101 Q I 



GOVERNMENT SURPLUS 



MOTORCYCLES - JEEPS » HiUCOPTEflS - AUTfr 
MOBILES . . . GOVERNMENT SURPLUS Ql RECTORY - 
MONEYBACK GUARANTEE— Hum, whare— 52.00 GS 
intwiPBliHi, GeoarflnanL 17, Feda+aJ Buddirg, ecu 30T3, 
Spring 1 * id, Maaeachuaene 01 101 



SURPLUS Jaap*. Cam And laid* AvaUb*. Marry S*a 
FnrgnmrSaaO.Ci*3lS-r« llkJ&rtTlM For In4emi*t™ 
Oi How To Puftiskae 



GOVERNMENT SURPLUS . Ut1i^ 4 0? nnrh* 

JkWt towBa^f ondblkn - Mnil enhigl*Qo Dirattorr a«il- 
aflft — |2.D0 IguarartaedX CLSPOSAl, Bax 191 07- Ad, 
WASHINGTON, DC 20036 



GOVERNMENT LANDS FflQM 17-M iMl HatMflfi, 
ftunninj. v«c*6oning, inurttmanrl ‘Und Hu^Wi Girfle' plLa 
mdKxnwrd^ ilinga - 53 30. Until. BflC t l4lQ7-AG. 
Wahmgton. DC MQ36 

1W SufpIVT Army. %.vy p ipr* 6* .^agaa 4u|triW earing. 
Sarto SJM R^ni 3*37 N. Cli-k. De^ i-7. C^ftiga, IL 
W9-?»7 

"GOVERNMENT SURPLUS'" JEEPS B0-00I KW.000 
nems-ObTptal* lrtlom«iftn YourArnn LARGEST OFFICIAL 
DIRECTORY If 40 SURPLUS *147, *620 wmconirn 
IvarthwtisE WASHINGTON, D.C. 200 1 6 

GOVE RHMEhT^UfiPLUS JEEPS SOLD FDR S*|Tm' 
CARS. TRUCKS, MANY OTHER ITEMS AVAILABLE. FOR 
DIRECTORY CALL 91 244M347 EXT, J-I12. 



LQAMB BY MAIL 



BORROW Gy MbiH Free OhIs-4 1 MBG P*4762 Gm 22H. 
Sandusky. OH 44fl?0 

— MASTERCARD Vma By MUI 1 Wnle* Cr»d*-PM7#2 Bn 
2298. Sandueky, oh *+ 0.70 

BORROW INTEREST FREE 7 (500-5M.DOC I Aj^eTtgiblt 
Rftpay tiriyin-* No gimmicks Fiw CWaA! toto^ouee, Ben 
1004-PM7, New York KY 1000Q. 

Gl;ICK MAJLOAHfi' Ff*t *Pp6»W *4*4*1 UW. S« 
724-B19, McMihn^ibe. Orbgbn 97126 
BORROW iJti -XU) 55fi?tfM ^i,v p ^r7-.r 
nlrlyl Frn* R*pon fc Sucgh^e FHirtedrd'k Ba:n 2g070-*T, 
Irvt'jna^cln, todin^ 46229 

MONEY PWetiw? Fm Bwh defer*** UVm, CAkh, 
Grttor^tnt Grant!. Chnar banarai, iwajta&ia to n'xSvduaia. 
ffliJe: Aasacielea, Bax 96- M, I^Ntoyr,, Ne^ York 11235 
SORROW 525,000 Wit'^ui Inter mn. C-edn L'a-'dT Bax 
3C1B. Nbw Ydik >+.Y 10163 

'lORSOW ll»JKH EVEM IF flf FUSED UCWHEItEl 
Nd IFC -Bdi 1144-PM7, L*wrencawlla, Charge 

SM*6. 

BORROW FROM HOME I Any *tronL jin V wnnnwhiln pu- 
P3W witoin 30 dkyt. -CGHpaKwf Rft« AJw. »n earn 
wJbH*rtKfiTvO0rt* to a Mphey *9Wir. M Oita 

Ha^* National C wwny id m* 41 fl*«y way 33MiWe. No 
OfTYhotl’ F:r» DFtX Dest 1DC-7, 1 14S Reuivt^ 

kveaue, Cranswfr Krooe lejana lwmj 

fldflnow $30,b0d Ifmtm freSFi Ka^ toSSS^TFSi 
report Annuittr 1601 Mein, Pamhefc. IN 46166 



PERtONAL 



ORIENTAL Charadar- knetyte From FUnchifnlxto. -Send 
1*2 W *yttfi Samples Tropica, PO. Box lflOM. NorFr 

Nirrrw&ad Karachi^ PAkitttn. 

BIBLE OuHlim anwerwf Sfiwd enywepe. Byton. 
I?i6? Bwflw. GrtrtfL MthkMd 462 
COLLEGE DEGREE* BY SPECIAL EVALUATION of 
EXISTING Credna 5 Jc-b E«rp frton«. ffiil. j614| B63-1791. 
WTH*; BO* 13151-T7, CalLffltoUi, tklto 43213 

fWHCE YOUR 5505 ^ Got *nd Fou* 

can Grarflpi D«vi 51.06. TQU-FM7, 432 PCH, HWTHI 
Brtd^.Celltorrme 90254 

COLLEGE DCBREES Br MAIL flenrotod UnwMn 
arto* KHlY-aocJwJ-'Kl SacTetorr. Mas^r, P« Q s Free 
ravwiing d^a*ta, Cmmieiing San SiT-MP 1 ? Tmun, 

^ 

BDRRDW By Mai l Free Oaiaila 1 M0G-PM ?B2, Box 2296, 

Sandutoy, OH MS 76 

DIVORCE? Anting Intomalkw 12.00 MEN'S RIGHTS 
ASSOCIATION lfl9B Farnt Lmrm, MN 5502S-Q1B3 



flEMAILINQ SERVICE 



DEPENDADlE. Contidarwicr «feem«jling Poatil Shagpo. 
359 East. 900 South. Sell Luk* &1y, l/i* 4 ! B*i 1 1 

WRMONT rwn*H |1 in lUrr^to ungla P,0 &w fl, 
FUrtddQh, Yomtoin flSQflft 

FLORIDA H*tofl4mfl ■ Phone Adi«r#nngi 5*rve* 
CbecknyN.BaM 1425. WirSw Hwa F-pnga jyiaQ 
’ FLORIDA ^EMAILS Ftoofmi^FHWwMng Alan, 6326 
Autlan Oiya, jKkepflWi*. Ftonde MiO 

Saskatchewan nermumg. CamreL Ba... i oi , f M# n 
Lena, So±xft!ch»wBn, Cenade SCA 1AJ3 

wmSSmSi hah. S3 mom c3£ "SSSSSS 

F^rwarDed DpSy G** ll. Bai 1S4PM, Ctoympm. jffi 
WORLDWIDE j^efnails C&nfcfts mis 1? DO EML1 
flax 9519, Be^enJeld, CA 93369 

UNLISTED ADOBES*. Dismal Fto canlto*rrii». Rmmf- 
1100 5^1* UiX Prartfng Sa™ic*. MSO S MJIm. 
Houston, Texes 77025 



PITTSBURGH Rem«a, ReneiYihg, L»w«i PfK*a. 
laOORC. fe« 17(77*. Pai*bijrg#i„ Pa i?235 

PEWflYLVANU HEHAUS: Pto-*£#TWd Mil PwwP- 
h<g ftoGetring 5 ■ W each. ESiaicaio, Bax 4£9B0A Surte 1 305. 
Le rtf ffle 0 «q . Hhnadeiphie. PA 19*510 

DAILY ReTffljlinjfeyvrtrSna CordKlentAl. 1 1 DO StimpedL 
tW- ?+a 75 . fampt. PVMd* 33S23 



<C*ntinki*d on next page) 




REMAILINO SERVICE 

CON FI THE NTS A L Madng Add iraa. Relistfe Smca 
UaiteJy. Bern 271, Downs-™. QflL. Csnadl M3M SA6 



MISCELLANEOUS 



TELEPHONE SUPERMARKET! I Afl PhQbM find 
ntt Install Yrnrtrf t £m IS* - FREE CATALOG. Th* 
WK rn C*mpinj. Gopl 701. 1472 QKsUd Drive, R*0*oW 
Cty.CAHOM 



PROFESSOHAL- Pool Chi ■ Hm'i Ho*. t+ T & : p m C*m , 

PO Bn. S7S, Peytun, QNo 4I42S 



flood or to active*]* - p*** indi*** sonaron m 

flwdvifibmj. Cdfcewriim l|ltort*d*d®Cn. 

Send J3 Jftyfl BOC powag# to: Fprt Wiym— Fo>J*d Wrth 
Sptffl, P.Q. PW. F(-rt Wilrftfl, K 46B99 

PHOTO ID. 5*J[>khj n plashc All MM, pr-frfltVAS. 24- 
AduiB. GUARANTEED. Sand $6 00 12S1Q.00;. phirfb Mine. 
IddiBU, he-ghl itwgfct, hav, nyoi, -MrlhflH* CARDINAL. 
2Q71-46 £m*nafX JftCkMOTVIlb, Plead* 32207 

PHOTO HJeNUFlOAIlIJN CARD* . . CwtfiMiftS 
GUARANTEED!! SamctoS 25= . BftSCCQ. 6ofc M6TPM-BZ 
FfCMflenc*, R I. 02909. 



OBHAMiMTALirtfi Design? Book of ’'600 btaLillfUl pi uC- 
U0AJ dflaigiTs lUr rtiilii>^=. iriufliW, ate. Fr» LrtOrflfUl* 
CliAftflghAm, Bda 20006, S*fl LAW City, Utah 04*20-0005 — 
— (3Mi South 3200 WeaN 

IDENTIFICATION CARDS . CERTIFICATE* ~5J 
SELECTIONS. S*mpwa 254 Document!, &o* MW-T El 
Went#, &W. *1751 

POLliK? PROUD? *ou B*l a Pew Heritage ProJuSI* M 
Pape Catalog Fsolurn Jewelry. BuaYwrsEfcfcers. f jb-t- 
PfcccrdP. CookJ&wks, &>-igt>wx*. T-shirts, i_ip*i p™ nnttf 
cTUCfH ft*™, tl « [R*fWlSkb»|. A<fr*rtG* IN Eflfrrprtrt*. &S* 

sm* 1 pw B Siotikim ca ssara. 



REDNECK rfJKWBT &r-U iWin ©fTl- 

CUL REDNECK REOGTftftTlGN CARD" I2.« Fnangy 
flwwn*, Box 23i J-p. R. OgJvihoica. GeOrg* MW 

POCOTCwrL^riHMNfaT tow Ttwn SI ,M, N#*d -ns* 
lUnateo*, UorflSwgW nm SPECTACULAR frtnj 52®. 
UbMM 5**ari? Hbd'i Rapdli, 7720 P8rW*k* Ct , #0rt G&tort, 
00BtS25 



40 UNWOVEN TtwpliSa.AS. MQCO. Pfl. Bda 2*51, Rd« 

HU, SC £9 730 



WANTED MISCELLANEOUS 



BUYING CWD*0t. SW»" &W0W. SiWr COrflM. TartialLFh 

ft Sialic ■ Fttay i £sttfBg«, 12390 Winges. BafUs Oe*R, M : 
49017 

GOLD, 5*W*T t PlAlirwi. MWUny, TifWttoW wkhtfcd C.H+t 
K&tyvA- Fr» cirtyla 1 WidIAbuM ThnuflAl. P.O. Box 191. 
Kk^vind, Uft D^2 



SCRAP SILVER CONTACTS. FORKLIFT CONTACTS, 
3ih«f Sdktar, SlHlln$, Gdd PtalWl RotWl LHZUfth. 952 
MyHrt S„ f feflNrth, ?Lj S7S02 



HEARING AIDS- 



HUGE SAVINGS. E^mnAla dflftto fflAJK- i«A Fw TnBL 
Bjr&'ma I 'll I'llpiMn TtrrTra aitanged Ltojds-PMC , Rotxlorc , 
lltuma at 104 



ESSENTIAL IhlOl-AlKOl 52.00. Hei.nf>g &j> 

IS, Hac»dU«, HMaachuMfli Ql?47 

FREE HEARItlO ft lO CATALOG - Sftn ^ Dji n^Jlr 

LanpAm, SeptAwS*, C#ktpmn 

91 343: NOT E-tad m CalHorn a 



SAVE H*ir by Suvmp Kwlng Aida U fw Mcii?i Tn*J. R«a 
Cornpany me , Bo 354. Emd^apcrf. Dm 439^2 

FREE he in rig Ad Caiaeg MiJ^e Savings Na 5a esman 
Wit CM. Try &e4ty]a Ydu But I Rnridei- DepL F32-G 
BrdDkjwl. IL 93050 



TOBACCO 



FREE tOO PIPE CLEANERS Ftf WWfflhS smoker t wr- 
U*Y S-R-.K. Imports 60. 1203A, PdflUac. Uefl. *B056 



SCIENCE A CHEMISTRY 



"CHEHeCALS. GLASSWARE fc APPANAmS 1 - IN- 
QUIRE D P CHEMICAL. UtC„ P D BOA 19F», 
COLUMBUS, OHIO 43210. 414-2T4-m£. 



LUOUTOAY Ownic***. GLww* — A wmwtv*. CM ■ 
A*55 ut tl .«. D^JI* 914 S. 13 Strart, Until rat, 

Wwjniin H$2fl 



FORMULAE, PLANS, ETC, 

ANT Formula II 0.00 Cal-Ksg ■ TrMlIwJl (U BrilbrT Bai 

WS. Crtawa 

HOKEVMAKtHdi FORMULAS ^THOUSAND 51 CAT A 
LOG 13.00 | REFUNDABLE^ Gy* *3. Bcm erwftlmu. 
WBConain iSOOHJi S3 



TRAVEL A RESORTS 



VACATION Bwtfu Mortftfla. See lhe Widwma MHI« 
you e*n. Rua’- S? W kx irriivnwIiCin VOfiflhon, Bdk 19i, 
OsmtQfL MT. SM2fl 



SPECIAL SERVICES 



INFORUATICN Op gnylhng Fpr^y ton RMWOh 
$p*&l*i*. M-1S Wwrisifle. WmdNd*. hkw V*rfk 11377. 

HOW TO MAAE MONET THROUGH CLiSBNTED A^J- 
UERTISrfN&. Brofcitc show* yeu few Id Hit four twn ^cu- 
i«a w* CtaaMlind AdwrlW^g ONLY *1.00 FQfl BOOK- 
LET — (12.00 coup&i rtrgrtdtri^, with IV9t Crdft'l H.E, 
KAPPEL POPULAR MECHANICS DEFT. P, 224 WEST 
I7TH St.. NEW YORK, NT 1WI1 



BETTER HEALTH 



DH3 - 1> Aa-ena ariftiA' ^anarvih ^ormifta. 'Tfcerested^ 
RSM, B91D Twii* T^aln. &ad Dte^. Cft 921 2P 



SODA WATER al HchYb- lar U M BolUa. Fhie Brach id# 
SOQASTRXAH. 175 1»h Av«. r 4 a Frope^cc, CA 941 1i 



HERBS fnr hfiiiliri m3 hnn.-ng, Em, MpNftt*. Locks, Ftrffl 
HftRTEWTHALDI, PotvUN, PA 1 1033 



SECRET, nLip-diei, ksod end dnw hearth plan. Work*! Lot 
Chcriwteiel. Cured my arttyrta! Much, mora^ Swrate may 
wrfc lor you 1 Salisractcn guvinlBKl EASE <iw Sefaiis Or 
Sard 17.95. Gcod HeefTh. H14 CetTl* Wchrtt. 

B72B7 



AVOfO PairflUl earacne* Send v yirarmnlxjn 13.00. P O 
0ns 41 F. Ayr™ 'thiu® E05&7 



STOP SmcftviQ. Wrae kw deia.is C.C. Emaremaea. 5 Her*. 
&Trt, ktefn^k, CT 36651 



STOP SMOKING NOW learn |h» twrhmqu^ Id iiw irrwk 
ng. Send 14 CO Coopc* A Aswci^iw. PtisLOfliw 0 * 5 . MK 
wamirw^. i9*« 



FOR THE HOME 



GUARANTEED T* SAVE T1HOJSAMD9 And YEARS Oh 

You" Morxgagn An ^'iJUI+alieC ^OhjAKely Le^aJ rafted 

Send 15.85. J. I M £m»rprf»a, 0dk2*7 WkWUH6Jand. Ne* 
Yd* 119S3 



CASTIflON TMknrlei, pap cw pans BrtU, Chihng Pt> 
o*d Lite*. 1r#e Vdfi ObA, FrHMtoT. N.HL 03636 



DRWK Cdid Wflier Piped T> 3 wah RelHpvrMDr- DmiiiBi 

H 00 Ji » Flffrtiaftflp. BnwA CoMflOJ*. 

C4AM4 V2C 4J9 



REFAIRS AND SER VICES 



SAVS MONTY. Rvp«v yogr n«n puneft CaiM 
Bysfom wpJ Dw\mn Si- 00 SumnV Oosign mduVtrWi. 

Inc.. P o. Be™ 341, 000*1, NY 1D530 



REFRIGERATOR TUNE-UP THAT CUTE OPERATING 

COSTS, fieram tor a r^lrgera^y n ^ood Gondrinn iuna teas 
end saves doiii't fhet^copy of imde availflUe br Si 00 
Send ardfle to- Ptpi?5v WechFii* Dtpi PMC7, Ban 1914, 
Redm Q?y SWIifin, Kw Vd*. NY iDIfli 



CARDIHINC A LAWN CARE 



GARDEN TRACTOR OPERATING GUIDE. IM» oi '3 1u« 
patenUN Will iifnn» you 1 Bondi 15.00 EtfS Engineemg. 
PC Ben 433, Fueqm QA 954M 



ORGANIC Uquo ro«1Sliz#r, hOkde, la*r., garden- Daalw- 
ah(H riaralLir-e sampio ,125 apu-aie ie«- 14 90. Organs. PR 
#i. to 17, Boehtt NeOnuce 56320 



BUILD A WINDOW cmCNHWW-CtnvWIti* * 

in your nLTTMi lei fi Id litf-a rtuiO 

than a bex Hka ^nigcaaa enclosure m ■ h « out&ido. 

The bULay u dul you rto-i r do a tni^ to the urindoa oihe^ Ihar 

odd KrB#tfH to Ora Irama — itir wftTTdow slays IrtWLl tto 
drafts pfi waller, no 4 hY blLihing. For plt.na send $2.95 to 
Podttfai M«hai«e, Oept PMC7, Son tai*. fledioCfly Se . 
He* Yd*. N.Y 1O1O1 



FLOWERS, PLANTS A NURSERY 
SUPPLIES 



PUTS BESTSELLING "COMPLETE GARDEN GUIDE" 
For trm man ^ho iwb ift im 4sl ctiA' 

mud in temdu* Uuicr- £ 3 wHJa J flont 1 * 1 . Dojent ^ !«*«. 
en;riE$ and illLiiiiirTjrii L.Mf^iy f finned wriift Lmely bonja 
aoecatwa ItKa vegari&bte, rryls riuls a"d harts, garden pool*, 
storage AnjdtLKea, [Fa rfling dales Only 14.95 + 5U: Id sover 
pooTege *Td fwntfing. PA CBmp-lofe G«rteri GyiM, Dpfri 
FMC7 80S 1914, C*y Si N#w York, N.Y 191 Q1 



RECIPES, COO KINO, ETC, 

AUTHENTIC HAWAIIAN KTSSttMARV BAHAMA BREAD 

recipe live otl tslsxl tvmly. Decidua Send S2 K BASE 
Kv^ifer. c. rtnl^rv 3 lft 7 K^iniwiv ftaao, Kn.ihrwaj KAliAl, 

Hhwvi 90754 



SMOKED FISH - Ctoaning. SqIiA* 1 P'vpptng, Smakirtfl 
Smoke How# PtniH- $3-00- P-0. Bo* 653. Atoma, MiehgAn 

4fl?9? _ 

FRONT Range Chili T«?.S5 DO. TrbfiEndCM. 

Rbk 2027, Lorflmonfl, CO 40501 

"^SALAW - Homemade £aay Jtadcn, Send Si. 00. ET.C 
Reppw . Pg 6o* 161 apFV, Odendo, Florfla 32H1 1 
SAUERKRAUT Hut- Su Ollvei deHCWi*. Maty recipes. 
1500 Till Ceaoe. Wen its. Konau 5?20J 

«ST*iiffiW-’IT|Y.'D0 SASt . Back flixm. fldi 4 27, 
Dm* Pom, nt 77535 

NATURAL -rwcipcrs. 6 ddKttufl d4S4«fta. S3-00- Ancei ■ 
Natural awwi, RD 9. Bcj 297, MnhcpK N.Y. 1 0M i 

^UUBHRGDH h'oOKLET £5.00 Exchange. P-Q 

Sop 1222. SummlL 4 J. OTWl 

DEUCIOUS^ IBTTKciNTURT COOJUNflf 250r|g.naJ Refr 
ip*t- D wena, Mam Dtahaa. Much. More i* SA££ Fkopu, 
BOP 6063, LmgiesiDwP. PA 171 12 

HOMEY ICE CREAM DauciOui. Easy to MftKS. Send 12 00 
BASE Sw Recipe* To HPM, P.G. Bc« 190, L«V Ohto 44£^4 

]^w6hVahd Cheese, tess you BW lealed. Send 
52.00 lot recipe K.H Herdiman. 27421 VaHwaa, Miswn 
VlSfO. LA 926^1 

' HAMB itftGEn SuT^T*- StiuMpa -' 52.9C ■ £A3E, - 
3416 NbrfH^dy Ave., FtoUtonL HI 61 103 

SWEET end 5c»jr Cat^aga Souc Reape, 50: pib* 504 
Handling 32t Mgaetoy, Elgin, 11 60129 

TWENTY THADmO-HAL kHIBM HEC-IPES. 55 HK> SoUh 
Eeal AgtncMsn wa«tord. rflL*nd 

~ ROW To CpcT Uke e Cbd — Eesy Ractpee — Ctotoous 
RoslP.s, *3 9 5 D Anbra Assooelea, P.0 Bex 0439. fmatord. 
NY 14534 



UCLT-IM YGUn-MOLITH, 04^4* P^lry , TTw»4 - f 1.00 * 

SA 5 f AJtce, 3211 . ®103 

*500.00 CttOCOLATE CAKE fleopa Be* w n .CC n 
T. Afisoaalae. 9 qk '.ISC. Nortfi Hocetek kfY 12133 



VflNEMARlNa S OTHER RECIPES 



WIHEUftKING-BEEHllAK ING-G ASGHOL Free Singly 
Celeksg. veasi Equ^anl CondintnlaJ. Bck MO i B-PLA. 
Indjnapoiis tod 4526S 

WNEUAKEnHaermehari FrfeA Hl^lridK ttftamg oi 
XUftftMH. 5«rnpMx, Bdi 1227BR, MinreepdlA MmftMQ tfl 
E 541 2-0276 

“make OUALTTY «ta .Win*. Frv« flHt 
S-J C>5lPM. W*flp5n, MA 02790 

WINEMAKER^BEERMAKCRS- Fie- cawkv - Fh1 
UrgeSrtcton- i€jsu#. 0 cn TSW’L. Indepenaenc^. 
Mltscun 54013- 



BEEHMAKINO 5URPUE5 - Quatfy SeMclKin, Pm Price 
Ltsi Brew 11 Yo/eelt, Box l£1, F^apot, IL A1032 

BEERLOVEflS' Br** APienct'i and European beer. Gom- 
pbrtfiiiD Ccjuipireii'it Supple FREE details Duane import* 
stk , Departmanr PM, P.O. t-500, Heraney. PA 17033 

Q E£ iT LOVE ftB ^ friw ybi^w’’ D^civi ■ liwiperuise 1 
Frw CMitofl. 0Wf Bex 2SW3M. L*«jng. Mtftigwi 

*m 

FREE CncyctopeOli Winwr^ng ^nrmpktng -BuCoJm, 
EiMpmml!, Ingrerf-nM H 00 ehiopirg handting. 

Yynfn, Br.i PM7496, Rochertir, NY *4315 

FREE BEBMAKMG BOOK Pi» dutoq. Fk« Ecf^ 
rant Ir^TKSgnM. FyiY G4Mr*?toHW SPI. Sd« 7S*-M, CJ^pW 
H-h NC 27514 



UNUSUAL Win ESt Sv fleegea iitm yw yerd etc) gerden 
*4.95. PJ*. Box 44S-PM1, NfflfTfaiCL d 0047? 

BREW ybv Crtth. EkHnaNe CAlatog 66 J EntwplBW, 1645 
Sm)- 19th, Amra £2703 

HDMEMAOE RHIJDAFtB WINE Gr««C F^kk. Wpr* r 
k Send tSrOO 5ASE J* floop# T* WPU t P.O Be* 190, Lcdi. 
Oho 44264 

MOONSHINE MAKING] Wli9kfiy, Gin, VbAa. AJchrilMH. 
IftoaO^tod Manual. Sacral Recipes. *2,00 Muttoebl*] 
Hornet?™™, S133C FftirNfl, PhuMdo^nifc PA 19120-1106- 

HEEftfllAKlftfi OhLYt Fw Calatofl Neeslefler WNwn'i, 
feh JfliMY, Oamenj. Caddcmiii 94^04. 

□ADS RECIFE^ Kahba, Br*ndy, Purdh. 12 00 i«04 
m&L Ciart. Cnampajgn, d_ Stafio 



BURGLAR ALARMS A HOME 
PROTECTION 



FINEST fcqu.piwv Save 1 FREE CAT ALOGI AAS. ai4B 
lama Squire. BirTfiirghiin, AL 3&?ifl 

□OQIWindcw Alarm* tpam SiO.OO. RuoieKeni teriiwn* 
tend- a. P O. Box 5*75. Sellk^hem. Wtahtoflton 9«?7 

SECURITY PRODUCTSI PraiKi vixir home arxf Farhify 
Low ust! Effective! FREE brochure. SecuntY Bpetiafty, 9oi 
360365, San ArtoniD. “exas 7KB0 
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Now you can order a magazine sub- 
scription that never expires. It Lasts 
FOR ALL THE REST OF YOUR LIFE! 
And it costs ONLY 14.95" 

The magazine is Better Living, the na- 
tion’s leading service periodical, devoted 
to home, garden, health, fitness, cars, 
recreation, and personal finance . 

Other periodicals charge 1300 to (500 
for Lifetime Subscriptions. Obviously, 
this is a GIVEAWAY offer. It’s consistent 
with Better Living's determination to re- 
main America’s Number One Biggest 
Magazine Bargain. 

HOW TO ORDER 

Readers who wish to accept this unprec- 
edented offer should send their name and 
address with H95 (check or money or- 
der. or Visa op Master Charge number) 
to: lifetime Subscriptions, Dept. SZ, 
Better Living, 331 W. 57th St., New York, 
NY 10019. 

Better Living, circulated nationally, is 
America's most comprehensive service 
magazine, covering home repair and de- 
cor. food, fishing, camping, the outdoors, 
travel, photography, gardening, cars, 
sports, boating, crafts, hobbies, health, 
fitness, product ratings, and other such 
caniumer interests and leisure topics. 

Typical of the kinds of wallet-fattening, 
utilitarian, geared-for-good-ti mes arti- 
cles it prints are ; 



Recession-Proof Jobs 
Gar “Eewnometen” Gan Save Gas 
Hie West Point Diet 
A Consumer’s Guide to Inflatable Boats 

Row to Collect Social Security from li.S. 
and CSMdt-SrMULTAlVEOVSLY 

Investments that Outpace Inflation 
Trout Files Fit to Be Tied 
New Computerized Combination Locks 
High-Yield Vegetable Gardening 
How to Get a Job as a Forest Ranger 
Fin ’er Up— With Propane? 

How to Build t Super Intrusion Alarm 

Second Night Free: 1,000 Hotels, Motels 
Now Otter an Incredible Bonus 

How te Travel and Got Paid lor It 
Navy School: Photo Career Port ol Entry 
Interest hi Electric Cars Is Surging 
How to Exercise WhDe Driving 



Sidestepping the Hazards of Jogging 

Fishermen Swann to School 

Ford Plus Hopes on Graphite Car 

How to Stop Snoring 

Night Glasses for Safer Driving 

The Dollar- A-Day Diet: It Really Works 

How to Select How-To Books 

Hack-Yard Fish Farming: Food and Fun 

Eating to Core Insomnia 

Coming: (2.50 Currency 

DwJtffournU Plumbing with New Plas- 
tic Pipe 

The MIT. Pednlplwne Anyone Can Build 
Best Decks for “Metal” Tapes 
Travel Guide to Quiet Places 
Where to Get Firewood— Free 

Just Wear a Camera and a Smile: Nude 
Photography Workshop 

Contact Lenses that CURE Poor Vision 
Vitamins that Curtail Appetite 
Silencing Apartment Noise 
Bionic Bossing 

How to Crack Impossible Mate: A Handy- 
man's Guide 

Wlut II Costs to Bun Your Appliances 
Buying a Boat as an Investment 
Home Offices that Work 
Lights INSIDE You r Camera 
Growing Exalte Vegetable* tram Europe 
House Remodeling: Adding an Energy- 
Efficient Room at the Top 

Boat Camping 

Canada, Where College Costa Hall 
How to Save (300 a Year ou Utility Blits 
Logging Roads Open Up to Fishermen 

Home Is Where You Find It: Converted 
SchoflONnue, Ferry, Ice House 

Return Of the Three-Wheel Car 
Natural Look: How to Cat Lawn Care 
Ski Camping: Winter's Newest Sport 
Couples Who Divorce to Cot Tuxes 
Canoe Vacations: Strokes of Genius 
35MM Autolocus: Taking a Sharp Look 

Estate Planning: How to Shield Your 
Heirs Against Tux Collectors 



As you see, Better Living is an easy-to- 
follow instruction manual for building a 
better life, It can make your home more 
beautiful and comfortable, your family 
more fit and attractive, your leisure time 
more exciting and rewarding. 

Celebrities and influential tastemakers 
whose opinions spark the pages of Better 
1 Living indude: 

Jack Aadetieu, Senator Howard Baker, 
Isaac HaiAevis Singer, Lawrence Well, Julia 
Chilli, Gay Tales*, Bab Hope, Olcvdsod Armo- 
ry, Kenny Young nun, Helen Gurley Brown, 
Etuc Asimov. Charles Schulz, Andy Warhol. 
Aon Louden. Joyce Bra then, Alice Cooper, 
Abigail Van Burra, Rex Reed, Flip Wfiton, 
Johnny Rutherford, A J. Foyt, Art Linkletter, 
Jackie Gleason, Liberate, Alistair Onoke, Dan 
Greenburg, Arthur Godfrey, Arlene Franck, 
Beniamin Spock. Pal Boone, Luc ID* Ball. 
Johnny MathU, Rob Newhart, Jack Falaaee, 
Victor Barge, Bill Cosby, Mario Andretti, Lo- 
retta Lynn, Merv Griffin, Robert Goulet, Carol 
Ijwfcflet, Red Skelton, George Wallace, BID 
Dana, Dirk Smother*, Boh Gncrione, Jim "Cab 
riah" Hunter, BllUe Jean King, Ed McMahon, 
George Jeuel, Howard Coaell, Jimmy Carter, 
Marie OnEUDOd, ROi Blass, Della Rhh, Monty 
HalL Dick Clark, Ed Aster, william Shatter. 
John Travolta. Cher. George Bums. 

Clearly, Better Living has it all: celeb- 
rities, money envoy, advice and informa- 
tion on enriching ydur life in every way. 

NOW I TEAS A PRICE FOR LIFETIME 
SUBSCR1PTTONS-S4 9&!-THAT IS 
POSITIVELY DUMBFOUNDING. THAT 
IS LOWER THAN MANY MAGAZINES 
CHARGE FOR A SINGLE YEAR! 

What's more, if you’re dissatisfied with 
Better Living for any reason whatsoever, 
you may cancel your subscription within 
six months for a full refund, not Just 
the partial refund most magazines issue. 
Thua you’ll have enjoyed a half year of 
Better Living- ABSOLUTELY FREE ! 
How con you lose? 

TO TAKE ADVANTAGE 

To take advantage of this unprecedent- 
ed offer, send your name and address 
with M ® (check or money order, or Visa 
or Master Charge number) to; lifetime 
Subscriptions, Dept. SZ. Better Living, 
251 W. 57 St.. New York, NY 10019. 

Limit: You may order gift subscrip- 
tions, but not more than two per address. 

This offer may be withdrawn without 
notice. Those who have the foresight to 
take advantage of it will be congratulat- 
ing themselves the rest of their lives. 

Will you let this once-m-a-lifetime op- 
portunity get away from you? NEVER! 





To piwg a point we stitched 
together halt a pair ol the best -selling 
leans and halt a pair of JC Penny y 
Piain Rxkels 

The point is. both feel great hi 
great. They even look alike 



Ti you if.* jk al the pockets The 
best seller's have a little extra stitching 
And ihal off • cost you extra 

P am R KikelS . u lJy cost you $T4 
Which pocket should you pick 0 . It's 
as plain as the pocket on your pants 



Plain Pockets Jeans 
only at 

JCPenney 



I c Ciw^ny. in.- 






Original 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Vour Health 
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UhfrT Jfinigs 2 mq, "I at" U J mg. niermna, LghK Kings, 
0 rnq. "mi". I ,fi mq nicotine av per agauiii! 
hy MG method Falser Kini^JE-mq "iar" l.f tn] 
nirnime av pci tig&reuB, FTC Bspnn Dec jJI 



There’s only one 
way to play it~ 



Wherever the music 
is hot, the taste is Kool. 
At any 'tar' level, there's 
only one sensation 
this refreshing. 



KOOL 



KOOL 






jTm 






DlfKAL'n 1 ! 1U 
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Low tar 






